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Introduction 
Besides	 time,	 characters	 and	plot,	 space	 is	one	of	

the	main	 components	 in	 storytelling.	 But	 despite	 its	
importance	as	a	category	 for	 the	setting	of	narrative	
action	and	unlike	the	other	mentioned	categories,	the	
conceptualisation	of	space	has	long	been	neglected	in	
narratological	research.	This	holds	true	even	after	the	
so-called	 spatial	 turn	 (Soja	1990)	 in	 cultural	history,	
that	lead	to	a	renewed	interest	and	to	fruitful	insights	
into	space	as	a	metaphorical	concept.	However,	a	sys-
tematic	 description	 of	 the	 means	 by	 which	 space	 is	
created	in	narratives	is	still	in	its	beginnings	(e.g.	Den-
nerlein	2009,	Piatti	et.	al.	2009).	

This	 is	 at	 least	 partly	 due	 to	 the	 fact	 that	 space	
poses	substantial	problems	for	modeling.	The	creation	
of	space	in	narratives	is	often	dynamic	and	based	on	
implicit	information:	Rather	than	constructing	a	given,	
mathematical	space	beforehand,	stories	tend	to	evolve	
their	setting	in	relation	to	its	characters	that	constitute	
space	through	their	actions.	Spatial	information	in	sto-
ries	 therefore	highly	depends	on	 the	 characters	 that	
act,	move	 or	 perceive	within	 it.	 Especially	 in	 fiction,	
this	also	means	that	spatial	information	is	often	fuzzy	
and	 imprecise	 (Piatti	 et.	 al.	 2009),	 since	 narrators	
quite	frequently	are	more	interested	in	telling	a	story	
than	 designing	 a	 detailed,	 coherent	 setting	 for	 it.	
Whereas	these	problems	are	hard	to	handle	in	tradi-
tional	literary	studies,	they	present	serious	yet	inter-
esting	challenges	for	a	digital	formalization.		

In	our	paper,	we	will	 illustrate	 the	complex	 tasks	
that	have	to	be	tackled	by	a	digital	narratology	of	space	
based	on	an	exemplary	annotation	workflow,	that	we	
will	outline	for	the	description	of	spatial	elements	 in	
Jules	Verne’s	Around	the	world	in	Eighty	Days.	

Challenges for a digital narratology of space 

We	describe	the	following	major	problems	that	can	
be	grouped	into	a	chain	of	work-tasks:	

1.	 	Basic	information	on	the	setting	of	a	narra-
tive	can	be	retrieved	by	extracting	the	place	
names	from	a	text	(NER).	However,	an	auto-
matic	 extraction	 is	 flawed	 by	 well-known	
problems	of	disambiguation	(cf.	for	example,	
Barbaresi	/	Biber	2016).	Since	space	in	nar-
ration	is	highly	dependent	on	characters	that	
are	placed	in	it,	these	entities	have	to	be	de-
tected	as	well.	

2.		Place	names	are	not	the	only	kind	of	spatial	
information	 that	 can	 be	 found	 in	 texts.	 Be-
sides	 others,	 space	 is	 also	 constituted	with	
the	 help	 of	 nouns	 that	 do	 not	 necessarily	
have	an	inherent	spatial	component	(for	ex-
ample,	a	car	in	a	text	can	be	the	subject	of	a	
description,	but	it	turns	into	a	space	marker	
if	someone	enters	it).		

3.		Spatial	entities	(names	and	nouns)	can	be	re-
ferred	to	by	co-reference.		

4.	 	 Spatial	entities	 in	a	 text	are	not	always	 the	
setting	of	narrative	actions.	Place	names	or	
nouns	can	also	only	be	mentioned,	dreamed	
of,	remembered,	reflected	on	etc.	This	differ-
ent	functionality	has	to	be	taken	into	account	
when	it	comes	to	the	automatic	generation	of	
literary	maps	(eg.	Moretti	1998,	Piatti	2008).	
To	 capture	 this	 opposition,	 Dennerlein	
(2009)	 separates	 event	 regions	 from	 men-
tioned	 spatial	 objects	 in	 her	 conception.	
Event	 regions	 are	 defined	 as	 spatial	 zones,	
where	 events	 take	 place.	 In	 contrast,	 men-
tioned	spatial	objects	contain	all	spaces	that	
are	not	event-related.	Piatti	et.	al.	(2009)	de-
velop	a	similar	model:	Their	concept	of	set-
ting	closely	corresponds	with	event	regions,	
whereas	projected	 space	 and	marker	 give	 a	
finer	 differentiation	 of	 the	 notion	 of	men-
tioned	spatial	objects	(cf.	Figure	1).	

	
Figure 1: Comparison of spatial concepts from Katrin 

Dennerlein Barbara Piatti 



	

Annotation Workflow 

	
	
The	complexity	of	spatial	information	demands	for	

a	 multi-faceted	 approach.	 Figure	 2	 shows	 a	 spread-
sheet	 with	 the	 beginning	 of	 chapter	 14	 of	 Verne’s	
Around	 the	World	 in	 Eighty	 Days	 that	 has	 automati-
cally,	semi-automatically	and	manually	been	enriched	
with	multiple	layers	of	annotation.		

First,	the	text	was	tokenized,	lemmatized	and	POS-
tagged	(columns	1-4).		

Second,	Named	Entity	Recognition	(NER)	was	ap-
plied	 to	 the	 text	 (columns	 5,	 both	 steps	 were	 per-
formed	with	Weblicht	[2012]).	The	NER	also	identifies	
the	 names	 of	 the	 characters.	 The	 results	 of	 the	NER	
have	to	be	corrected	manually.	To	improve	the	auto-
mation	of	this	step	the	exploitation	of	other	toponym-
ical	bases	 like	Geonames	and	OpenStreetMap	will	be	
discussed.		

Thirdly,	to	generate	column	6,	we	used	theme-spe-
cific	wordlists	that	we	built	on	the	base	of	existing	lex-
icological	 ontologies	 (GermaNet	 for	 German	 Texts	
[Hamp/Feldweg	 1997,	 Henrich/Hinrichs	 2010].	 Eng-
lish	Wordlists	as	shown	were	provisionally	generated	
manually,	 but	 can	 be	 built	 in	 a	 similar	 way).	 These	
wordlists	were	used	 to	automatically	 tag	 the	 text.	 In	
Fig.	1,	‘valley’	has	been	annotated	as	LSC,	which	means	
that	it	belongs	to	the	word	field	landscape.	So	far,	we	
created	 wordlists	 for	 landscape	 and	 architecture	 (in	
German),	which	cover	a	high	amount	of	place	nouns.	
The	 annotation	 can	 be	 manually	 supplemented	 and	
new	wordlists	can	be	created.		

Fourthly,	 in	 column	7,	 ‘the	beautiful	 valley	 of	 the	
Ganges’	was	(manually)	annotated	as	event	region	ac-
cording	 to	 the	model	of	Dennerlein	(2009).	An	auto-
matic	differentiation	between	event	regions	and	men-
tioned	spatial	objects	will	be	a	challenging	task.	How-
ever,	we	consider	a	rule-based	extraction	of	depend-
ency	paths	to	approach	the	problem	

	

Figure 3 shows a parse tree of the sentence from Verne’s 
text. The pattern [Character – SUBJ – Verb of Motion – OBJ 
– place noun] is likely to indicate an event region. By 

gaining several similar patterns with high precision regarding 
the identification of event regions, we assume to collect 
features for a future implementation of machine learning 

methods. 

Fifthly,	 in	column	8,	coreferences	were	annotated	
manually.	We	will	consider	different	kinds	of	co-refer-
ences:	Spatial	entities	can	be	referred	to	by	nouns	(e.g.	
‘Paris	 /	 ‘city’)	 or	 pronouns.	 Also,	 certain	 deictics	
(‘here’,	 ‘there’)	 might	 refer	 to	 spatial	 antecedents.	
However,	a	reliable	automatic	coreference	resolution,	
which	 would	 be	 highly	 desirable	 for	 many	 kinds	 of	
narratological	analysis,	 is	out	of	the	scope	of	this	pa-
per.		

Finally,	we	 included	a	column	(9)	 for	annotations	
that	 are	 based	 on	 the	 modified	 tag-set	 of	 the	 ISO-
Space-standard	 (Pustejovsky	 et.	 al.	 2011a	und	b),	 as	
they	are	presented	in	the	SpaceEval	Annotation	Guide-
lines	(2014).		

Visualizations and Outlook 
With	the	help	of	this	semi-automatic	and	multi-lay-

ered	method,	we	 hope	 that	we	 can	make	 use	 of	 the	
strength	 of	 the	 different	 approaches	 and	 combine	
their	advantages	(it	would	be	highly	beneficial,	for	ex-
ample,	to	combine	Dennerlein’s	category	with	an	ISO-
space-annotated	text	to	enhance	their	rule-based	de-
tection).				

The	potential	of	their	combination	shall	be	demon-
strated	by	two	examples	of	visualizations	that	draw	on	
named	entities	and	wordlists.		

 A network of spatial markers  
As	Piatti	et.	al.	 (2009)	pointed	out,	 the	 imprecise-

ness	and	semantic	potential	of	spatial	 information	in	
literary	texts	sometimes	demand	visualizations	other	
than	geographical	maps.	

	



	
	
Figure	4	shows	a	co-occurrence	network	of	charac-

ters	and	place	markers	in	Around	the	world	in	Eighty	
Days:	Characters	appear	in	red,	place	names	in	yellow.	
Place	nouns	are	divided	into	the	sub-categories	land-
scape	(green),	architecture	(grey)	and	transport	(blue).	
In	a	 straightforward	approach,	we	established	edges	
whenever	a	character	and	a	spatial	marker	appear	in	
the	same	sentence.	The	nodes	have	been	sized	accord-
ing	to	their	degree	(the	number	of	their	connections),	
which	can	be	related	to	Juri	Lotman’s	(Lotman	1977)	
concept	of	mobile	vs.	immobile	characters:	Characters	
which	are	connected	to	many	places	like	Phileas	Fogg	
and	Passepartout	are	more	 likely	 to	be	main	charac-
ters	than	characters	with	a	lesser	degree.		

(The	 visualization	 was	 established	 with	 Gephi	
[Bastian	et	al.	(2009)]).				

 Word-list-based Frequency Analyses 
Figure	 5	 shows	 the	 distribution	 of	 landscape	 and	

architecture	terms	over	the	whole	text	of	Around	the	
world	in	Eighty	days	compared	to	a	corpus	of	451	Ger-
man	novels	taken	from	the	TextGrid-Repository	(Text-
Grid	 Konsortium	 2006-2014,	 licensed	 CC-BY-4.0),	
which	cover	a	time	range	from	1700	to	1920.		

Every	text	was	chunked	into	10	‘segments’	(x-axis),	for	
which	we	calculated	 the	 relative	percentage	of	 the	vo-
cabulary	 from	 the	 corresponding	word	 field	 (‘value’,	 y-
axis).	The	graph	shows	a	noticeable	peak	in	the	use	of	
architectural	 vocabulary	 in	 the	 last	 third	 of	 the	 text,	
which	can	serve	as	a	starting-point	for	a	close	reading	
of	the	text.	However,	to	take	full	advantages	of	distant	
reading	 techniques	 for	 spatial	analysis,	more	 refined	
methods	 and	 annotated	 corpora	 are	 necessary.	 We	
hope	that	these	methods	can	be	developed	by	consid-
ering	the	challenges	outlined	in	our	basic	model	in	this	

paper.	
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