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Abstract 

This thesis describes the historical development of the urban structure of three 

Swedish cities, which have each suffered from a large fire at some point during the 

19th century. Using a collection of historical maps, as well as contemporary 

geographical data, this work aims to assess the impact these fires had on the built-up 

urban structure at the time immediately after they occurred, as well as their impact 

upon the urban structure of the contemporary city. The urban structure is composed 

of three primary elements, which are the streets, buildings, and land-use plots, which 

over time changes at differing rates. In order to determine whether the fire had an 

impact on the ordinary rate of change to the city, historical maps of the three Swedish 

cities are used, depicting them as they were before and shortly after the fire occurred. 

The pre- and post-fire maps are used to produce composite maps detailing the 

amount of change which occurred in the time period before and after the fire. The 

maps depicting the cities after the fire are then in turn overlaid with modern geodata 

of the contemporary cities, in order to determine whether the fire could be considered 

to have had a significant impact on the development of the present urban structures. 

The comparison of the maps of the case-cities shows that a significant amount of 

change occurred between their pre- and post-fire states, and that the post-fire 

structure closely aligns to the present urban structure. In each of the cities then, the 

urban fire could be considered an important component to the historical 

development of their urban structures. 
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1. Introduction 
The urban structure is composed of the various types of land usage, buildings, and 

transportation infrastructure, which are also variously resistant to being changed over time 

(Gilliland, 2012). This is the field that is within the scope of urban morphogenesis, also 

known as town plan analysis. Urban morphogenesis is concerned with how urban areas 

changes over time, which is traditionally done through dividing the city structure into three 

main elements: land use, buildings and the street layout (Pacione, 2009). Each of these 

expresses resistance to change over time at different rates; land use is easily susceptible to 

change, buildings are replaced less often than land use, while the street layout is the most 

unchanging urban element (Whitehand, 1992; Pacione, 2009).  

Under normal circumstances the overall built-up fabric of cities tends to be resistant to 

change, only doing so incrementally over long periods of time. Within the capitalist society 

however, inhabitants are at the same time pressed to adapt the urban form to accommodate 

for changing circumstances in society (Gilliland, 2012). This creates some amount of 

contradiction within the city-structure, as it is naturally long lasting, but also creates a 

constant demand for change. There is potential for change, but this is hampered by the 

existing built-up environment. This means that when a city experiences large amounts of 

devastation, be it because of fire, some other natural disaster or war, the result might be that 

the city experiences a significant transformation when the city is to be reconstructed after 

having the previous structures being destroyed (Schubert, 2012; Diefendorf, 2009).  Indeed, 

after such disastrous events, there is often some expectation of a “great plan” of 

reconstruction and rejuvenation of the city being implemented at a grand scale. The 

application of such schemes may or may not be hampered by the economic realities of the 

situation (Schubert, 2012; Diefendorf, 2009).  

Large fires were a common occurrence in cities during the 20th century and earlier across the 

globe, only stopping with the end of the Second World War (Pyne, 2012), with some 

examples being Rome in A.D. 64, London in 1666, Lisbon in 1755, Chicago in 1871, San 

Francisco in 1906 or Kantō in 1923 (Molesky, 2012). A merchant who became an eyewitness 

to the Lisbon fire, which almost completely destroyed the city, described the event vividly: 

“Soon after it became night, the fire gave rise to a most horrible spectacle. The flames 

devoured and illuminated the city as if it were day. It was not the same city. One could hear 

only cries, lamentations, and the chanting of prayers” (Molesky, 2012, pp. 151). All the 

places listed previously are still occupied today, so even after suffering extraordinary 

amounts of destruction, each of these places were in any case eventually rebuilt. But this did 

not necessarily mean that the city would be completely reconstructed into an identical state 

to as it was before the event but were often changed, or sometimes completely redesigned. 

Fires have historically posed enormous risks for cities, but also at the same time great 

opportunities for renewal (Bankoff et al., 2012). But despite their impact on the city 

structure, urban fire is not a subject that is treated with great interest by the scientific 

community (Pyne, 2012), including the social sciences (Moritz et al., 2014) and the specific 

subject of urban morphology (Gilliland, 2012). This makes sense to an extent, after all, 

catastrophic city fires have not been a phenomenon that normally occurs since the Second 

World War thanks to modern fire-prevention methods and technology. So, if urban fire has 

been relegated to merely the annals of history, is the topic at all relevant for our current age? 

But, as Pyne (2012) points out, fire never went away, its own natural properties obviously do 
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not change, but it is merely concealed by society, which has minimized the threat it poses. 

What is instead different in the modern age is that the fires of today’s society no longer occur 

in the urban core, they are kept out from the city cores with automatic alarms and sprinkler 

systems, professional fire-brigades on standby, and building-codes and legislation warranting 

fire-safe constructions. The difference is that instead of occurring in the heart of cities they 

now instead occur at the fringes of the cities, burning inwards. While the high-rises at the 

centres are safe from danger, it is instead the suburbs that are at risk of being caught in the 

inferno when wildfires erupt from the rural setting into the urban. This is a problem in 

densely populated but fire-prone areas of the world, like the western United States, Australia 

and Mediterranean Europe (Pyne, 2012; Moritz, 2014). These problems are not expected to 

go away but instead may get worse, due to the worsening effects of climate change (Turco et 

al., 2018). 

By studying how fire has been a catalyst of urban transformation within our area of analysis, 

we can contribute to increased understanding of how historical events have been a catalyst 

for change and contributed to the contemporary urban morphology. Due to time-constrains, 

three Swedish cities which have been devastated by urban fire at some point in their history 

have been chosen to be the cases for this study, which will examine how these events have 

impacted the urban form of the cities by comparing historical maps depicting the cities as 

they were before the fire-event, with maps depicting their layouts afterwards, and if the plans 

the cities developed after the fires is retained to some extent within the urban layout of the 

contemporary city. By doing so, this thesis attempts to elucidate on how the development of 

the cities have been impacted by destructive historical events, and if these events left a lasting 

impression still visible in the present city. 

 

1.1. Aim and research questions 
The main aim of this thesis is to use historical maps of a few Swedish cities that have 

historically been heavily impacted by a devastating urban fire event, and to assess to what 

degree the fires impacted the urban structure of the cities at the time, and whether such an 

impact can still be seen in the contemporary structure.  

To provide an answer for this subject, three research questions are put forwards.  

i. When comparing historical maps depicting the layout of the cities as they were before 

and after their respective conflagration events, how much did the urban structure 

change in the time-period between the pre- and post-event maps?  

ii. If the fire had any discernible impact on the layout of the cities, how much of this 

impact can be seen in their present urban forms?  

iii. Can any variation in how significant of an impact the fires had on the urban structure 

between the cities be seen, and based on the available material, can we infer what may 

have caused such variation? 
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2. Theory 
2.1. The urban structure 
It is important here to note that when speaking of the “urban structure”, and how fire has 

affected it, we are not interested merely in the actual building-structures, although these do 

constitute a significant urban element, but rather the layout, or form, of the city in general. 

To do so, it is necessary to begin by describing what constitutes as the “urban structure”, and 

how to determine whether a past fire has had a significant or insignificant impact on it. 

Urban morphogenetics is a subject that may help in this endeavour. It is a field that is 

intrinsically geographic, but also specializes into urban development from an historical 

perspective. Urban morphogenetics was originally developed in order to study “the 

reconstruction of the historical development of the physical configurations of urban areas” 

(Whitehand, 1992, pp. 624), which as a description is quite applicable to what this thesis 

aims to achieve, as we are interested in how fire have shaped the urban areas of the cities that 

we are investigating. It could be considered a subdiscipline, or at least closely related, to 

urban morphology, which is an interdisciplinary field that examines the physical form of 

cities with researchers from both the subjects of geography and architecture (Whitehand, 

2001; Whitehand, 1992). 

The research of the urban morphogenetic tradition currently stems for the most part from a 

study made by Conzen (1960) on the town plan of Alnwick, an English hamlet, and which still 

holds considerable influence within this field (Whitehand et al., 2009; Pacione, 2009). To 

reveal how the contemporary town gained its “pattern of streets, plot boundaries, and 

buildings of bewildering complexity” (Conzen, 1960, p. 6) structure, he analysed Alnwick’s 

historical development through its recorded history from obscure 7th century Anglian origins 

until its post-war contemporary state, and how the town plan has changed throughout. The 

town plan is the overall physical structure of the town, of which he identified three primary 

components:  

• Streets - which are arranged in an overall street-system;  

• Buildings - which can change in usage while retaining their physical structure; and 

• Plots - that are parcels of dedicated land-use. 

Each of these elements are variously resistant to change over time, with plots and land use 

being the most changeable, buildings being less vulnerable to change due to their 

adaptability, and the roads being the most resistant to change (Conzen, 1960; Pacione, 

2009). The reasons for this are fundamental to the capitalist structure of the modern 

economy, where large investments tend to rarely change, while smaller ones do at a much 

more frequent rate. These changes should only rarely be considered a result of physical 

deterioration, but an inherent aspect of the constant minute changes within society in 

general, and especially due to local circumstances. Replacing the existing urban fabric 

completely is a rare occurrence, but unsurprisingly alterations to it is common by 

comparison. Even when very radical redevelopments have taken place, or when city centres 

have been nearly destroyed by air-raids, the main streets have usually retained their previous 

locations (Whitehand, 1992; Diefendorf, 2009). Buildings are on average less resistant to 

change than roads, although there are some regional variation: structures in Europe tend to 

be less easily replaced than those in the US, although when taking all changes to building into 

account, occasions where the building is replaced rather than altered, for instance by 

changing the façade or constructing extensions, are very few by comparison (Whitehand, 

1992).  



4 
 

To explain the historical development of the town, Conzen (1960) expanded upon an existing 

urban growth model in urban morphology called the fringe belt. Fringe belts are areas that 

appear at the ‘fringes’ of the city during periods where the city is not expanding at a 

significant rate (Whitehand & Morton, 2006). Over time various economical activities would 

gradually expand into these areas seeking, for example, lower rent prices. Over time they 

would form irregular ‘belts’ of lower economic activity around the core. Where and when 

these fringe belts appeared would be closely related to up- and downturns in the rate of 

housebuilding within the city. When construction rates were booming the land would be 

valuable and in demand, but when there was a recession in housebuilding the demand would 

be low, and a fringe-belt would appear. As cities expanded the building cycle would cause 

urban growth zones to alternate with the fringe belts, creating several belts circling the urban 

core (Whitehand, 2001). The fringe belt theory can be compared to similar explanatory 

models of urban land use, such as Burgess’s concentric zones model (Pacione, 2009).  

The fringe belt model is useful for demonstrating the morphological frame, which is an idea 

that is central to the work of Conzen and relates back to the three town plan elements of the 

land use-plots, building and streets, and how these are variously resistant to long-term 

change (Whitehand, 2001). The arrangement of previous spatial features on the ground have 

a powerful influence on the future urban structure. This is especially true for streets and plot 

boundaries, which often survive unchanged, and even when they are not they often influence 

the composition of the features that replaces them to some degree, thus providing the 

geographical ‘frame’ that the town plan is based on (Whitehand, 2001). Fringe belts for 

example, do usually not appear as ‘official’ parts of the town plan, as they are not thought out 

elements of the town, but rather appears because of individual decisions coincide over long 

periods of time which, while unintentional, never the less appears within cities regularly and 

produces a significant impact on the urban form (Whitehand, 2001). It is therefore necessary 

to employ a historical perspective on urban growth to understand how this element of the city 

came about.  

If there is anything then to take away from a summary of the morphogenetic tradition it 

would be that the historical developments of the past influence the present urban 

composition to a great degree. In general, urban development as portrayed by Conzen (1960) 

as having a very consequential ‘flow’ of peaceful and gradual urban development through 

history, with the town being mostly spared of any frightful events which might have 

‘interrupted its urban development, like fire or war. Unfortunately, many cities do not have 

such ‘uneventful’ pasts, and it is these that we are examining in this thesis.  

 

2.2. Urban destruction and reconstruction 

2.2.1. Urban fire and its historical impact 
While urban fire frames our research questions, it should not be considered the primary 

focus of this thesis. Rather, what we are interested within this thesis is how devastation of a 

large section of a city affected its historical morphological development. The facts on how it 

happened is relevant to an extent, but is not the focus, what is important is that a large 

amount of buildings in the city were nearly simultaneously and instantly destroyed. With the 

buildings destroyed they exposed an occasion for the land use-pattern and street-system to 

potentially change too. Historically, planners have on many occasions realized the potential 

there is for a great deal of change to occur after large sections of the city have been destroyed, 

although the realism of such plans have sometimes been challenged by economic and social 
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circumstances (Diefendorf, 2009). Nevertheless, the history of radical and monumental 

changes has a long history, with an early example of Lisbon in 1755. The disaster consisted an 

earthquake which then caused a tsunami to strike as well as a fire which destroyed most of 

the city. Most of the city’s historical core, along with its most affluent and populated 

neighbourhoods, and most of the prominent institutional buildings were all destroyed. The 

disaster was an economic and cultural catastrophe for Portugal, with an estimated death-toll 

of 30,000 in Lisbon alone (Molesky, 2012). 

The reconstruction of Lisbon is considered to have been achieved much in part due to the 

efforts of Portugal’s first minister Marquês de Pombal (1699-1782). Due to the extreme 

devastation, caused primarily by the fire rather than earthquake or tsunami, Pombal and his 

architects were free to choose how extensively they would rebuild the city (Molesky 2012). 

Choosing the most radical of the plans available to him, Pombal demolished the entire 

remaining parts of the core city, rebuilding Lisbon to align with the newest ideas of 18th 

century urban planning, with long wide boulevards along a gridiron pattern inspired by 

ancient Roman plans. This was far beyond what was possible in the case of London. 

Comparing the two, Molesky (2012) emphasises the contrasting governance of the two 

kingdoms; while London, which also had had its city centre destroyed by fire in 1666, already 

had strong legal protections for property owners, they were not so in Portugal, allowing 

Pombal to employ eminent domain to great effect. Additionally, in the aftermath of the 

disaster Pombal had effectively managed to wrest control of the country from the king, “[…] 

ultimately achieving a level of political power that simply did not exist in seventeenth-

century England” (Molesky, 2012, p. 160). 

Would such a radical reconstruction have been possible if the Lisbon-earthquake and 

subsequent fire hadn’t happened? Molesky (2012) states that it probably would not. To do so, 

Pombal had to contend with both nobility and church, but after the fire when their great 

palaces and churches in Lisbon had burned down, they were politically and economically 

weakened by their losses, which allowed Pombal to implement his plans with few protests. 

He instead sought his powerbase within a rising middle class of merchants and 

manufacturers, and Pombal’s intent with the rebuilt city was to institute a new order where it 

was under the dominion of a mercantilist elite, which was reflected within the new urban 

structures; tellingly, after reconstruction the old royal square was renamed Commerce 

Square (Molesky 2012). 

Fire could historically cause huge amounts of devastation to a city short term, but contrary to 

what one might expect from the Lisbon example would not always cause long-term damage 

to the development of the city. Normally, burnt cities were quickly rebuilt, often with 

unchanged plot boundaries and street system. Indeed, it has been argued that the principal 

effect of fire is that it reinforces and accelerates existing patterns in urban development, 

rather than forcing them into a completely new trajectory (Gilliland, 2012). During the 19th 

century fire also began to affect the city through the regulations and innovations meant to 

prevent them, with the result that while populations increased the number of major fires per 

capita at the same time decreased. Cheap wood constructions were gradually replaced by 

more fireproof materials which, as these materials were more expensive, also caused land-

values to rise. A result of this phenomenon was that it drove working-class families out of the 

central areas of North American cities, so that they could construct affordable housing 

beyond the city limits to escape regulation (Gilliland, 2012).  
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While property owners obviously have a vested interest in reconstructing their properties 

after their buildings destroyed, how energetically they are rebuilt have tended to vary with 

the economic climate of the time. If the economy is booming investors need to rebuild quickly 

in order to take full advantage of the advantageous economic climate, so they can regain their 

momentum of high capital accumulation, and their profit level. As this also instigates an 

period of intensified urban regrowth after the fire, they will often not only rebuild quickly, 

but strive to improve the plot by making morphological changes to intensify its land usage, 

such as a wider footprint or increased height, so they can compete effectively and take 

advantage of the higher land values (Gilliland, 2012). To summarize, land owners need to 

work harder, to make it better, and do it faster, so they can make their profit margins 

stronger. During recessions however, property owners are not under such intense pressure to 

either rebuild quickly, or conduct any changes to the construction, but will more often 

rebuild to a similar shape as what stood there previously. They might even delay rebuilding 

until it becomes more profitable, as they do not have as easy access during a slump and may 

have to rely on insurance payments, and won’t have the ability to reconstruct to a higher 

standard, scale, or with new technological innovations (Gilliland, 2012). 

The rebuilding process is not only affected by temporal circumstances, but spatial ones too. 

As growth and competition for land in the central areas intensify, activity within these areas 

might outpace their infrastructural capacity. This causes cities to be congested, which 

hampers economic development, and makes the city vulnerable to new fires. Considering that 

buildings are essentially large investments of fixed capital, there exist a constant tension 

between the invested capital and the demands for constant renewal to fit new economic 

circumstances, and for every upswing of economic growth this contradiction intensifies 

further. As a result, according to Gilliland (2012) after a major fire we can expect more 

morphological changes to redeveloped buildings in areas with more intense demand for land, 

than in areas with less demand such as residential areas outside the city centre, which will 

rebuild more slowly and with less changes. After a morphological analysis of a 19th century 

fire in Montreal, Gilliland (2012) concludes that fire was at the time not only a force of 

destruction, but also a valuable catalyst of morphological transformation, being able to 

remove the inertia of the fixed built-up capital by burning it down. One should keep in mind 

however that this might not be quite as applicable for European cities considering their 

buildings have tended to have a more consistent morphological form (Whitehand, 1992), 

although observations of urban fire in 19th century North America may still provide valuable 

insights on Swedish cities suffering from conflagrations in the 19th century, as they operate 

under the same fundamental capitalist logic. 

 

2.2.2. Other forms of urban devastation 
It is not only fire that has been a catalyst of change in cities. Taking two events that caused 

immense destruction within cities in modern times, Diefendorf (2009) compares the post-

event debate over urban redevelopment in New Orleans after hurricane Katrina, and in 

several German cities after the Second World War. While the causes of destruction between 

the cases were wildly different, the results of the respective catastrophes were nevertheless 

the same, with massive destruction within the cities, and a need to rebuild. In both cases the 

need to rebuild was followed by a demand amongst citizens for a reconstruction of the city at 

a grand and radical scale. There existed radical plans, writes Diefendorf (2009), both in 

German cities after the Second World War and in New Orleans after Katrina, which proposed 

moving the cities to entirely new locations that the planners saw as more advantageous, but 
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these often failed for several reasons not least of all a lack of resources to perform such a 

costly procedure. After Katrina, there were sometimes calls for what was called ‘a new 

Marshall plan’ to be implemented. The Marshall plan was a large financial program backed 

by the US in order to rebuild the ruined economies of Europe after the Second World War. 

This was used after Katrina as an imagined blanc cheque that the city could use to rebuild 

after the hurricane (Diefendorf, 2009). However, such an undertaking would have been 

impossible, with one of the reasons being that the idea of the Marshall plan in the popular 

imagination Post-Katrina was not based on the reality of the historical plan, and the 

European nations had many political conditions that they needed to fulfil to gain access to 

the funds. While New Orleanians desired a blank slate and unlimited funds have been what 

has been demanded in order to rebuild, but like in the case of post-war Germany, this was a 

highly unlikely ideal. Instead, outside funding is often slow to arrive, and is done in 

cooperation with a variety of stakeholders, and rebuilding is not usually done only by central 

planners but uses a combination of public and private property owners (Diefendorf, 2009). 

 

2.2.3. Urban fire and the academia 
As we’ve established previously, fire had an immense impact upon the historical urban 

structure. Despite this, large-scale urban fires are seldom mentioned within the sciences. To 

explain why this is, we need not only to look to urban fire specifically. According to Pyne 

(2012), fire in general isn’t claimed as a subject by any single discipline in academia. Neither 

geology, biology, ecology or the humanities mention fires but rarely, which is paradoxical 

considering fire is an elemental force of nature, with a large influence within all these fields. 

Moritz et al. (2014) have similarly described the research within social sciences on wildfires 

as “sparse” and mostly regards how communities react to fires and fire-prevention.  With 

regards to city fires and its impact within urban morphological studies specifically, Gilliland 

(2012) says that research and studies on the topic is lacking. 

In order to explain this Pyne (2012) bases his explanation on the geography, to be specific in 

how temperate Europe, the historical bastion of the “civilized world” and intellectual and 

imperial centre since the renaissance, did not regularly experience natural fires. As the 

European way of life was established as the normative form of civilized life, the removal of 

fire went along with it. When the Europeans later went out to establish colonies in the 

“uncivilized” parts of the world that did experience fires with some regularity the methods 

that the Europeans used to deal with fires sometimes clashed with indigenous methods of 

doing so (Bankoff, 2012). This means that when fires did appear in an urban setting, they 

only did so when it was intentionally or accidentally put there by people. This, says Pyne 

(2012), caused a rift to appear between people in authority responsible for maintaining social 

order and those in the field which depended on fires within the agriculture. Fire was thus not 

only a destructive force, it was also a symptom of social disorder, and the civilized world had 

an obligation to remove fire, both from the urban and the rural environment. 

Along this, industrialization swept through temperate Europe, and their cities became more 

fire-proof, and in so doing fire was gradually removed from the modern city. To become 

modern then, to become civilized and industrialized, meant to remove fire from the city, both 

in fact and from the very narrative of the city, the narrative of the city being a place made by 

humans, removed from the savagery of nature, which fire was a representation of. After 1945 

large scale fires in the city centres of the developed world have indeed been largely absent. In 

the modern age they are only a frequent occurrence on the fringes of large cities in the 
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developing world (Bankoff et al., 2012). But then fire, quite naturally, returned because of 

course, it had never left in the first place. This time however, it didn’t emerge from the cities, 

but rather occur in the rural areas near cities, sweeping into them from the fringe, or as Pyne 

(2012, p. 394) writes; “The putatively expelled flames were raining embers onto the city 

core”. This “outbreak” of fires was caused by abandoned or rapidly converted agricultural 

lands, or urbanization into still fire-prone landscapes. Along with the proximity between the 

urban and rural decreasing, with some help from media coverage of fires in, for example, 

California, fire was also beginning to be revaluated within academic circles in the end of the 

20th century as a phenomenon that was integral to our understanding of ecological 

landscapes; forest services had previously only been focused on preventing forest fires at all 

(Pyne, 2012). To contrast urban fires, rural fires never went away in academic circles to the 

same extent; forest fires have always been a problem, primarily an economic one, worthy of 

academic scrutiny. Only recently have forest fires begun to be seen in a new light, writes Pyne 

(2012), as an important part of the ecosystem. Rural fire is still a huge problem in many 

places, plaguing some areas year after year. Based on available research we can assume that 

rural fire will become a larger problem in the future, specifically in Mediterranean Europe 

(Turco et al., 2018), although Bowman (2018) writes that enough data is lacking to make a 

confident assessment of worldwide wildfire trends.  

 

2.3. Fires and urban development in Sweden  
In modern times Sweden has usually gone unscathed from any urban devastation; the 

primary source of morphological changes has arguably been due major redevelopment efforts 

rather than from any violent source, such as those undertaken in Stockholm during the mid-

20th century. Fire was a constant danger during pre-modern times, with the cause either 

being accidental, or through arson as was the case when many cities were torched during 

Russian raids during the wars of the 18th and early 19th, where the monarchies contested the 

dominion over the eastern Baltic sea. In an article on Finnish urban planning, Kirjakka 

(2003) writes that measures to reduce the damage from fire was introduced to cities in 

Sweden during the 18th century, including in what is now Finland, which took the form of 

increased street width, more open spaces, and tree-lined streets which were meant to both 

reduce fire-spread and conform to what was considered model aesthetics in urban form at 

the time. Despite these efforts, fire remained a danger to urban structures throughout the 19th 

century, primarily due to the continued reliance on wood as a construction material, along 

with their structural density (Kirjakka, 2003). Having an abundance of wood, it is no surprise 

that especially cities in the northern parts of Sweden remained vulnerable to fires. June 25th, 

1888 is remembered as a day of infamy in Sweden, due to the large amounts of fires that 

erupted on various locations in the country on this same day. Writing on the fires this day, 

Boström (2014) states that the cities of Sundsvall and Umeå were heavily damaged due to 

fires and mentions an additional nine other smaller towns in Sweden where additional fires 

erupted on this same day. Despite the increasing awareness of fire-safety, the Sundsvall fire 

brigade was ineffectual at combating the fire, which caused most of the existing city to burn 

down in what has been called the greatest of all of Sweden’s urban fires (Boström, 2014). A 

picture taken of central Sundsvall just days after the fire shows the massive devastation the 

city suffered (see figure 1). 
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Figure 1: Sundsvall burned down, 1888. Source: Wikimedia Commons (2015). 

Despite this calamity, Sundsvall remains one of the largest cities along the coastline of 

northern Sweden. Although existing previously as a small fishing village, the merchant city 

proper was first founded by Gustavus Adolphus in 1621, relocating the city to a new location 

further downstream along the river Selångersån with a new town plan. The plan called for a 

with a highly different city from the village, which had grown organically from its position 

along the main arterial street, with an orthogonal grid plan in line with the enlightenment 

notions of the time for what an “ideal city” should be like (Boström, 2014; Kirjakka, 2003). 

While writing about the Sundsvall fire in 1888, Boström (2014) notes that, contrary to 

popular belief, the gridiron street layout did therefore not originate in the aftermath of the 

fire and has not changed significantly between the 17th century and present day. If correct, his 

assertion would be consistent with the morphological viewpoint where the street system is 

the most static of the city elements.  

 

3. Method 
The primary method of analysis in this thesis involves the comparisons of the urban structure 

during periods where we can expect large changes in their morphological structure due to 

fire. The study includes an examination of several historical maps depicting three Swedish 

cities, with each of the having suffered from a major fire destroying a large portion of it at 

some point during their history. For each of the three cities I have accumulated two historical 

maps depicting the city before and after the fires, as well as one of the contemporary city. I 

chose to include several cities in the results as this would provide several examples of cities 

redeveloping after a fire and would make for an interesting analysis by comparing how and if 

they may have reacted differently. This meant however, that each city is investigated on a 

surface level through simply comparing the three different maps, compared to if only one city 

was investigated more extensively. If I had done so however, I may not have been able to 

garner as much information from several maps depicting the same city and might have had to 

resort to my thesis being more speculative. In that case I would prefer to compare several 

cities to gain a more varied scope for the analysis. 
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The material used for the historical maps comes from Lantmäteriet, the main Swedish land 

survey agency. The primary purpose of this agency is to manage real estate, but they also 

provide a variety of geographical information (Lantmäteriet, 2019a), including an extensive 

archive of freely available historical maps from their website (Lantmäteriet, 2019b). The 

archives cover many areas of urban and rural Sweden since the organization was founded in 

the 17th century, as one of the earliest responsibilities of the agency was measuring the cities 

of the realm (Sandgren, 2017). This process begun in the early 17th century and were used to 

assist in early urban planning efforts. The historical archive ends in the early 20th century and 

includes numerous maps. For example, by opening the advanced search tool in the historical 

maps archive (Lantmäteriet, 2019c), selecting ‘Lantmäterimyndigheternas arkiv’, using 

‘Sundsvall’ as the location, and ‘Karta’ (map) as the description, I found 116 results, with the 

earliest map available being from 1642 and depicts the original village’s position before being 

relocated further downstream, along with the surrounding environs of the town at the time 

(Boström, 2014).  

In order to compare the map of the cities we must determine whether they align to the same 

spatial area. As the historical maps that lacks geographical coordinates, they first need to be 

georeferenced in order to be compared to contemporary maps, and each other. Doing this 

represents some challenges. First, the historical map needs to reliably align with 

contemporary features, whether they are natural or man-made. This is the primary source of 

difficulty, as both natural and man-made features can change over time. A natural river can 

change its course over hundreds of years, and as we’ve seen form the numerous examples in 

the theory section of this thesis, urban forms can change dramatically over time. Therefore, 

in order to align historical maps reliably, the following methods have been used, when 

applicable: 

• Current natural landmarks, such as river-courses, should align approximately with 

their historical position, when it is evident that they do not occupy radically different 

paths. 

• Old buildings which clearly appear in historical maps, and that preferably can be 

verified by secondary sources as being from or before the time the map was made, 

should have their building-footprints aligned. 

• Current street- and plot-layouts should align with their historical positions when they 

correspond to each other to such a degree that there can be little doubt that these 

occupy the same area, which is likely due to their static nature (see chapter 2.1).  

Lantmäteriet’s historical archive includes a collection of maps from several archives. Most of 

the maps used in this analysis comes from the Regional Archive and includes an index 

number for the sheet or file. Some of the maps came in several sheets which had to be 

downloaded as individual image-files. These were patched together into single maps with 

some light editing in Photoshop. Doing so, the maps could be imported into ArcMap as 

singular map-files, simplifying the workload. Table 1 includes which historical maps were 

downloaded, for which city, their dates, and what they are called on Lantmäteriet’s website 

(2019b). 
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Figure 

number 

Source archive Sheet / File Map Series / 

Measure 

City Date 

Figure 2 Regional Archive 2281K-S12 Karta Sundsvall 1835 

Figure 3 Regional Archive 2281K-A2191 Karta Sundsvall 1890 

Figure 4 Regional Archive 24-UMS-82 Karta Umeå 1881 

Figure 5 Regional Archive 24-UMS-82 Karta Umeå 1889 

Figure 6 Land Survey Board 

Archive 

N/A Tomtmätning Vänersborg 1787 

Figure 7 Regional Archive 1580K-V9 Karta Vänersborg 1834 

Table 1: Historical maps used in the analysis, with archive source, index number, mapped 

city and map date. 

After the historical maps were downloaded maps of the contemporary cities were also 

created. These were based OpenStreetMap-data of Sweden from Geofabrik (2019). The maps 

contain building footprints and streets. They also contain satellite data from Lantmäteriet’s 

(2019d) geodata extraction tool. Using these contemporary features with geographical data 

the historical maps could be georeferenced, which is a process by which images can be 

assigned geographical data. In this case we had the contemporary data with spatial data, and 

historical maps without. By recognizing that one location as depicted on a map represents a 

spatial location within the present city the historical maps can be placed and transformed to 

fit to the present geographical features by placing control points throughout the map, 

corresponding to these known locations. When the historical maps have been georeferenced 

these can then be displayed along the contemporary features, which have been used to 

produce overlay maps for comparison between them. These maps will on one hand compare 

the city structure as it was soon after the conflagration-event with the contemporary 

structure, and then compare the post-event structure with the pre-event one.  

Naturally, as the cityscape changes with time, the difficulty with which one can reliably assign 

outdated maps accurate spatial information increases. Due to this, the post-event maps were 

first georeferenced to the contemporary spatial features and satellite images, as out of the 

historical maps the post-event ones are the most recent of the two, and the ones that can be 

georeferenced most easily. The pre-event images were much harder to georeference to the 

present geographical features, as they in many places were very different from the present 

city layouts. Therefore, the post-event maps were the first ones to be georeferenced, which 

also aided in the georeferencing-process for the pre-event maps, as the post-event maps were 

both similar enough to the present city layout, and at the same time had map features which 

were important during the time-period both maps were produced. For example, in the case of 

Umeå the primary map element used to reference the pre-event map was the lines which 

represented the old city limit, which were also displayed on the post-event maps, without any 

obvious alterations compared to the older map being visible. 

The elements that were used to georeferenced the maps changed depending on the map, 

based on what was displayed on them, and what were persistent elements between them. The 

post-event plan of Sundsvall from 1890 contained footprints for newly constructed buildings 

which remains in the present day, which made the building corners into obvious control 

points for an easy and reliable georeferencing process. The pre-event map from 1835 however 

had no buildings displayed that were the same on either the post-event map, or the 

contemporary one. Instead, the control points used here were the corners of streets and 

blocks, which although changed in many places, also remained the same in other places, 
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based on the general outline of the river course, and a bridge in the newer map being in what 

was most likely the same location as one shown on the older map. The post-event map of 

Umeå from 1889 similarly aligned very well with the block and street corners of the current 

city. A few surviving buildings were also able to be used as control points, which effectively 

assured that the georeferencing of this map was not inaccurate. The city layout of the pre-

event map from 1881 was on the other hand, very different. Only a few locations could be 

recognized as being the same on the post-event map based on street layout. The most reliable 

feature to use for georeferencing here was instead Umeå’s city limits, which were clearly 

visible on both historical maps. Additionally, the building footprint of the old county jail, one 

of few remaining structures in Umeå built before the 1888-fire (Statens Fastighetsverk, 

2019), is clearly visible on all maps and is used as a reliable control point for this reason. 

Taking all maps into account, Vänersborg’s were arguably the easiest ones to georeferenced, 

despite also being the oldest. The city has retained a very defined orthogonal street and block 

layout, which could be translated easily between the contemporary spatial features, to the 

post- and pre-event maps. Additionally, some institutional buildings have retained the same 

locations of their footprints since 1787 and remarkably, plot boundaries are clearly 

demarcated and remained the same between both the 1787 and 1834 maps, helping ensure 

the georeferencing is accurate.  

Yet how can we know for sure, without a shadow of a doubt, that the historical maps are 

exactly correctly georeferenced to their actual real-life spatial locations? Due to several 

reasons the maps cannot be georeferenced to modern maps without some margin of error. It 

might for example be because of how some maps needed to be stitched together in Photoshop 

in order to be used in this thesis, or due to the original cartographer slightly distorting the 

map due to making some minor error while measuring, just to take some examples. In any 

case while the georeferencing of the maps might not always be accurate to the highest level of 

exactness, it is at the same time clear from comparing the cases in the results that a 

discussion on the urban structure’s degree of consistency between time periods in general is 

relevant. 

 

3.1. The case cities 
While many Swedish cities have suffered from urban fires throughout history, the number 

was limited to three due to time-constraints, while at the same time attempting to provide an 

analysis of the impact of urban fires that is as comprehensive as possible. By using historical 

maps made before and after their respective fires and comparing them with each other and 

maps of the contemporary city structures, we can reach a conclusion on whether these fires 

have had any lasting impact upon the urban structure. The respective major fires can be 

collectively referred to as ‘conflagration-events’, with one for each city at the above dates, and 

the maps for the cities are referred to as either being ‘post-‘ or ‘pre-event’. 
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The case-cities used, and when the major fires that impacted them occurred, are; 

• Sundsvall, Västernorrland County - major fire in 1888, 

• Umeå, Västerbotten County - major fire in 1888, and 

• Vänersborg, Västra Götaland County - major fire in 1834. 

While the primary concern during the selection came down to the availability of good source 

material, not all Swedish cities that have had a major fire in the past had good maps depicting 

the city both before and after the fire. Sundsvall was chosen as a case-city as it was struck by 

what is considered the largest urban fire in Swedish history, and due to this makes it 

interesting as an object of study (Boström, 2014). The second city is Umeå, a bit further north 

than Sundsvall, which suffered its major fire on the same day. As these happened on the same 

day it makes them interesting as study object for comparison, but more importantly, as the 

fires for these cities occurred late in the 19th century, there exists useful cartographic material 

of them both for before and after the fires. The third city in my analysis is Vänersborg, which 

is in southern Sweden, which is a selection that is, admittedly, a bit more arbitrary, and was 

mostly chosen due to it having decent historical maps, and due to being a southern Swedish 

city to contrast the two northern cities. This city suffered a major fire on October 4th in 1834, 

54 years before the fire in Sundsvall in Umeå. The fire lasted for ten hours and destroyed 

nearly all the buildings within the city, and only a few institutional buildings survived. A new 

city plan was developed after the fire with wider streets and planted trees to help in fire 

prevention, although the city retained its gridiron street system, which was not a result of the 

fire, having been implemented in 17th century (Vänersborg municipality, 2019). Therefore, it 

is entirely possible that there exists other Swedish cities that as a whole have been changed 

more extensively due to fire than Vänersborg, although a more appropriate city with regards 

to available historical maps have not been found. 

One significant limitation of the analysis to consider is the dating of the maps. The Sundsvall 

pre- and post-fire maps are dated to 1835 and 1890 respectively, a gap of 55 years between 

them. Umeå’s maps are dated to 1881 and 1889, and thus only have an interval between them 

of eight years. The Vänerborg maps are dated to 1787 and 1834 respectively, a 47-year 

interval. While the post-fire maps were thus made shortly after the fire occurred, most likely 

as planning documents to aid in the reconstruction efforts, the Sundsvall and Vänersborg 

maps are made half a century before the fire occurred. Therefore, there is some uncertainty in 

these cases, as not all changes that can be seen in the city structure between the pre- and 

post-fire maps can be attributed to the fire completely confidently.  
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4. Results 
4.1. The case of Sundsvall 

 
Figure 2: City plan of Sundsvall from 1835. Source: Lantmäteriet (2019b). 

 
Figure 3: City plan of Sundsvall from 1890. Source: Lantmäteriet (2019b). 
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The structure of the historical urban core of Sundsvall consists of a orthogonal gridiron 

patterned street system with rectangular city blocks in the east-south-eastern part (formally 

known as ‘Stenstaden’), and a west-north-western section which is closer to where the 

original village originated along the southern shore of the river Selångersån. Figure 2 and 3 

depicts the same area of the historical city on maps from the 1835 pre-event and 1890 post-

event maps respectively. Most of the city is taken up by the gridiron section of the city in 

1835, while the western and the area to the north of the river are smaller. Only one building is 

depicted which is the church to the west of the gridiron district. By 1890 the city has 

expanded noticeably, with many new blocks in the south-west and on the northern side of the 

river. The river has also been filled over at the sides and been made thinner, and the harbour 

area at its mouth has significantly expanded.  

 
Figure 4: Comparison of the 1835 city plan of Sundsvall (figure 2) overlaid on the 1890 plan (figure 3).  
Source: Lantmäteriet (2019b). 

Figure 4 shows the 1835 pre-event map overlaid on the 1890 post-event map, and figures 5 

and 6 shows scaled-down versions of this maps from the eastern and western parts 

respectively. When comparing the urban structure of the old pre-event city with the post-

event city there is a large degree of deviation between the layout at the different times. The 

eastern section of the city centre still has a gridiron street system which approximately 

corresponds to the post-event layout, although with many changes visible. In most cases the 

city blocks in this area are largely alike the blocks on the same locations in 1890, but more 

often they deviate in size and alignment, with the result being that city blocks on the post-

event maps are smaller on average compared with pre-event quarters, which is shown more 

clearly on figure 5.  In return the streets make up a larger portion of the post-event layout, 

with many being widened at the expense of the plots and blocks, along with some large 

boulevards and an enlargement of open space in general.   
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Figure 5: Detail of the eastern section of Sundsvall on the 1835 and 1890 comparison map (figure 4).  

 
Figure 6: Detail of the western section of Sundsvall on the 1835 and 1890 comparison map (figure 4).   
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In the western areas the city further deviates. On the pre-event map the streets in this area of 

the city deviates heavily from the gridiron pattern of the eastern section, following a more 

organically appearing structure along two main roads running south-east to north-west along 

the river shore. This has been changed on the post-event map to align more with the gridiron 

pattern of the eastern section, with only the northernly of the two roads aligning 

approximately to its previous route, and all roads being much wider. Additionally, the church 

was relocated slightly to the south and realigned to correspond to line up with the gridiron 

street pattern, and a small lake west of it was reduced in size to an even smaller pond (which 

remains today as a park), which can be clearly seen in figure 6. Finally, the river was 

previously wider overall and had a more natural and irregular shoreline, and the river mouth 

was located further to the west.  

 
Figure 7: Comparison of the features and satellite imagery of the contemporary city of Sundsvall overlaid with 
the 1890 plan (figure 3). Sources: Lantmäteriet (2019b & 2019d) and Geofabrik (2019). 

Figure 7 shows the city plan from 1890 overlaid with satellite imagery and spatial features of 

the contemporary city, with scaled-down versions of the eastern and western sections of the 

map on figures 8 and 9. When comparing the post-event map with the satellite image and 

spatial features of the contemporary city centre shows a high degree of consistency can be 

seen in the urban layout. Many of the structures depicted on the map have survived or 

occupies the same footprints as them, such as the city church (see figure 9). The river course 

has also remained largely the same. The urban element with the most consistency however is 

the layout of the streets and city blocks. Nearly all streets running through the eastern section 

of the city are identical to those depicted on the 1890 map, along with the larger boulevards 

and railroad running through the southern part, and the majority the city blocks have 

retained their location, size and shape, which can be seen more clearly on figure 8. In the 

western part of the city centre the blocks and streets largely retains their 1890’s layout, with 

only some deviation, such as west of the pond on figure 9.  
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Figure 8: Detail of the eastern section of Sundsvall on the 1890 city plan overlaid on the contemporary city map 
(figure 7). Depicts the same area as figure 5. 

 
Figure 9: Detail of the western section of Sundsvall on the 1890 city plan overlaid on the contemporary city map 
(figure 7). Depicts the same area as figure 6. 
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4.2. The case of Umeå 

 
Figure 10: City plan of Umeå from 1881. Source: Lantmäteriet (2019b). 

 
Figure 11: City plan of Umeå from 1889. Source: Lantmäteriet (2019b). 

The 1881 pre-event map of Umeå, shown in figure 10, is detailed when it comes to the urban 

structure, depicting streets, many buildings, and plot boundaries. Based on this map it 

appears that at the time the city was not quite large enough to completely fill out within its 

city limits, as its depicted as being densely constructed in the core of the city, while getting 

incrementally less dense to the outskirts of the city, with some plots appearing to be vacant. 

In any case, the city layout appears to be different between the core section of the city 

compared to what was then its outskirts near the city limit. Figure 11 displays the post-event 

city plan from 1889, and while its only eight years later, it appears at a glance to have a much 

more spread out and harmonious layout. Few buildings are displayed on this map, which may 

be part of the reason it appears to be less cluttered, but it also generally has much broader 
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streets, some with rows of trees planted at the sides clearly visible. The blocks are also larger 

and placed more symmetrically.  

 
Figure 12: Comparison of the 1881 city plan of Umeå (figure 10) with the 1889 plan (figure 11).  
Source: Lantmäteriet (2019b). 

 
Figure 13: Detail of the central area of Umeå on the 1881 and 1889 comparison map (figure 12).   
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A closer comparison with the pre-event map overlaid on the post-event map (figure 12) shows 

that the building blocks and streets approximately align compared to the blocks on its 

outskirts, but get more chaotic and dissimilar closer to the city core, which is detailed on the 

scaled-down version of the map on figure 13. The city still had a roughly gridiron pattern in 

the pre-event plan, but it gets irregular closer to the centre. City blocks vary in size, and 

streets are sometimes misaligned to the general grid pattern. The streets are usually also 

much narrower compared to their post-event width, one notable exception is the street 

labelled ‘Badstug Gatan’ on the 1881 map (which still exists as ‘Skolgatan’), which runs 

through the northern part of the city and is much broader than the other streets. 

Additionally, some streets are broader on the outskirts of the city, while getting narrower 

when they get to the core area. On the subsequent post-event map Badstug Gatan retains its 

pre-event width, while the streets that are broad on the outskirts are broadened within the 

core to consistently retain their width. All other streets are approximately doubled in size, 

resulting in the city being much less dense and irregular, and instead of many smaller blocks 

delimited by narrow alleys, the city got fewer, but also larger blocks surrounded by broad 

streets. Apart from the old county jail (Statens Fastighetsverk, 2019), no buildings are 

retained at the same location between the pre- and post-event maps, but the plots of some 

institutions remain the same.  

While the pre-event layout is different compared to the post-event layout, the contemporary 

city structure is quite recognizable when compared to the layout on the 1889 post-event map, 

which can be seen on figure 15, with a detailed view of the city centre on figure 15. The city is 

heavily orthogonal and consists of rectangular city blocks along a north-western to south-

eastern street grid aligned with the river Ume to the south. The streets are broad, with some 

being larger avenues with sections of the street being reserved for strips of planted trees, 

which in most cases have been retained in the present city. A small stream running through 

the city towards the river in the post-fire map (visible running through the city on the left 

side of figure 13 and 15) has been removed from the present city, although it still interrupts 

the gridline street pattern within the area it ran through. The city blocks have largely retained 

their sizes and shapes, and they align closely to their boundaries on the map. The map also 

depicts plot boundaries within the blocks, which’s influence can sometimes be seen in the 

arrangement of buildings, especially on the outskirts of the city centre, but the present 

structure usually deviates from these to some degree. Fire alleys are delineated inside some of 

the blocks; but these have largely been converted to other uses and is not obviously 

noticeable within the present structure. Most institutional buildings that remains are located 

on the same location as is depicted by the footprint on the map, but in some cases are moved 

slightly within the same plot, such as the church.  
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Figure 14: Comparison of the features and satellite imagery of the contemporary city of Umeå overlaid with the 
1889 plan (figure 11). Sources: Lantmäteriet (2019b & 2019d) and Geofabrik (2019). 

 
Figure 15: Detail of the central area of Umeå on the 1889 city plan overlaid on the contemporary city map 
(figure 14). Depicts the same area as figure 13. 
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4.3. The case of Vänersborg 

 
Figure 16: City plan of Vänersborg from 1787. Source: Lantmäteriet (2019b). 

 
Figure 17: City plan of Vänersborg from 1834. Source: Lantmäteriet (2019b). 



24 
 

The fire in the city of Vänersborg occurred earlier than in the other two cases, and the maps 

are also older. The pre-event map is from 1787, the only one from the 18th century, and is the 

most colourful of them, which is displayed in all its glory on figure 16. It is, in addition, 

detailed; it has roads, plot boundaries and some buildings drawn. Meanwhile, the post-event 

map from 1834 on figure 17 might not be as colourful, but it is still equally detailed. Out of all 

the city-cases, Vänersborg may have the most rectangular historical street layout out of all 

the city cases, with a gridiron pattern of square blocks stretching from south-west to north-

east along Lake Vänern to its west. It’s divided into a northern section and a southern section 

of constructions by a band of parks, squares and institutional buildings one block size in 

width. At a glance the city retains a recognizable layout between these two time-periods, with 

blocks and streets in their previous locations. Even the plot-pattern within the blocks have 

retained their layout before and after the fire, divided into 18 parcels each.  

Overlaying the pre-event plan with the post-event one shows on figure 18, as expected, a high 

degree of similarity between the time-periods in the urban layout. The street and blocks align 

closely, along with the institutional buildings to their approximate footprints. One of the 

more noticeable changes is the expansion of the city, particularly to the south and east, with 

blocks of for the most part identical proportions and plot-patterns to the existing ones. 

Another larger change made would have been the introduction of the large open spaces 

through the middle of the city, dividing it into a northern and southern section, which was 

accomplished by removing entire blocks of built-up areas and converting them to parks, and 

by doubling the size of the city square. Even the block containing the church appears to have 

contained residential areas, which were removed and replaced with a park or cemetery, with 

some diagonal paths running through it. These areas of the city are shown in finer detail on 

figure 19. A more subtle change would be that some roads appear to have been widened, 

possibly by introducing what appears to be sidewalks, based on the thin parcels of land along 

the street-lines that appear on the post-event map. This is particularly apparent on the street 

running vertically through the city to the right of the city square in the middle of figure 19 

(and labelled ‘Eds Gatan’ on figure 17). 
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Figure 18: Comparison of the 1881 city plan of Vänersborg (figure 16) with the 1834 plan (figure 17).  
Source: Lantmäteriet (2019b). 

 
Figure 19: Detail of the central area of Vänersborg on the 1784 and 1834 comparison map (figure 18). 
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Figure 20: Comparison of the features and satellite imagery of the contemporary city of Vänersborg overlaid 
with the 1834 plan (figure 17). Sources: Lantmäteriet (2019b & 2019d) and Geofabrik (2019). 

 
Figure 21: Detail of the central area of Vänersborg on the 1834 city plan overlaid on the contemporary city map 
(figure 20). Depicts the same area as figure 19. 
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Figure 20 shows the comparison between the 1834 city plan overlaid with geodata of the 

contemporary city, with a highlight on the band of squares and parks running through the 

central area of the city on figure 21. Generally, the overall layout of the historical city has 

clearly been retained in the present city. City blocks have retained their quadratic shape and 

size, and in the same positions, while the streets are identically aligned. Only in the south-

western corner of the city centre is one planned out block missing from the present city. The 

old county seat and church have remained in their locations to the present, and the even plot 

boundaries seems to be followed, based on the distribution of buildings and back-alleys from 

the contemporary city’s geodata. The buildings are possibly aligned to post-event plot-

boundaries to some degree, although it’s difficult to make an assertion that is too confident 

based on the available data. 

 

4.4. Summary of results 
Reiterating the research questions, this thesis set out to firstly compare how the urban 

structure changed between the pre- and post-fire maps, secondly to compare the post-fire 

map with contemporary urban features to see whether the layout developed post-fire is 

retained in the present city, and thirdly to compare the impact of the fires between the three 

cities to see if there is any significant variation between these, and what might be the cause of 

such a variation. 

Regarding the first research question, we can safely determine, based on the limited data of 

the three case-cities, that they all changed to some degree in the time-period between their 

pre- and post-event plans. Sundsvall changed significantly in the period between these maps, 

with the most change occurring in the western part of the city, but also with some minute 

changes in its eastern parts. All changes made to the urban structure in this time-period can 

however not be attributable completely to the fire, due to the large amount of time passing 

between the pre- and post-fire maps. Umeå’s city structure was dense and chaotic before the 

fire but was widened and made less compact after it. Vänersborg retained a consistent urban 

structure overall, but some residential space was converted to open areas, however again due 

to the large amount of time passing between the two versions of the map, some of the 

changes made might have been made before the fire occurred, rather than due to it. Taken as 

a whole, the main changes between the pre- and post-fire maps are that the cities became 

more open, with larger squares, gave them more greenery, and wider streets.  

Regarding the second question, in all three cases the post-event urban layout has remained 

relatively unchanging until present times, with regards to the configuration of built-up areas, 

and the layout of the street system. Sundsvall’s city plan from 1890 aligns very closely to the 

current layout. Umeå’s configuration of residential blocks and streets, along with its 

institutional buildings on the plan from 1889 is immediately recognizable when compared to 

contemporary maps. Vänersborg, even as it has the oldest city plan from 1834, has similarly 

changed very little compared with the present city.  

Regarding the third, when comparing the amount of change between the cities, we can see 

some distinctions between the cases, and arguably the most between the two northerly cities 

of Sundsvall and Umeå on one hand, and the southern city of Vänersborg on the other. Even 

on its earliest pre-fire map, Vänersborg had a highly regular gridiron-pattern, which did not 

change significantly during 19th or 20th centuries. Umeå and Sundsvall underwent more 

significant changes compared to its pre- and post-event maps. In Sundsvall’s case, streets 

were aligned to conform to the gridiron pattern that previously existed, giving it a more 
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uniform layout. Umeå, which is shown as being quite densely built-up on its pre-fire map, 

was arguably changed the most compared to its post-fire layout, giving it more symmetrical 

and orderly blocks of residential areas, spaced between wider and straighter streets.  

 

5. Discussion 
In all the three case-cities, we can clearly see the fire as a defining component of the historical 

development of the cities. The post-conflagration urban structure has in all cases remained 

recognizable compared with the contemporary structure, echoing the traditional 

morphological research by Conzen (1960) which stated that the urban structure is normally 

unchanging for long periods of time. However, we also see that when comparing the pre- and 

post-event structure, the city changes extensively during this time period. Looking backwards 

in time, the urban layouts remains static until arriving at the point of each city’s 

conflagration-event, which act as a morphological limit from where the city changes 

dramatically, although in the case of Sundsvall and Vänersborg, the time-span between the 

pre- and post-event maps is too great to assert that this was a hard limit to the same extent as 

in Umeå’s case. Based on this it might indicate that the changes that occurred in the time 

period between the fires was perhaps also a direct result of these same fires, and might not 

have occurred otherwise, echoing the historical examples in Molesky’s (2012), Schubert’s 

(2012) or Gilliland’s (2012) articles. We can compare this “sudden” change, although more 

sudden in the case of Umeå, to how the urban structure, and the street system in particular, 

have remained generally the same between the post-fire and present city layout, which might 

be interpreted to be the change-resistant and “normal” pace of morphological 

transformation. Consequently, major fire has been an important agent in shaping the urban 

structure; many of their roads, buildings, parks or squares would most likely not have come 

to occupy their present locations and general layout if not for these disastrous events 

occurring. 

We can also see that the impact of the fires in cases follow a similar trend, where the 

devastation prompts planners to consider urban structures that are more fire-safe, with more 

open space, wider streets, and less dense built-up areas around the central areas of the cities. 

While the changes did make the cities more fire-safe, it’s not a stretch to assume that the 

changes also exhibit a general desire amongst 19th century planners for a town plan that was 

also aesthetically pleasing, as described by Kirjakka (2003), which they did through working 

from their perspectives on both what could be considered an ideal urban layout alongside 

effective methods of limiting the devastation caused by fires. The post-fire urban layout was 

built upon the previous urban layouts based on enlightenment ideas from the 17th and 18th 

centuries, which in Sweden called for cities designed based on symmetrical layout, right 

angles and orderliness. Far from being abandoned these enlightenment ideals were instead 

built-upon or even enhanced, with a widening of the streets and other open spaces, as well as 

punctilious tree-lined boulevards being established, particularly in northern Sweden and 

Finland (Kirjakka, 2003). In the end, the slightly disorderly pre-fire cities of Sundsvall and 

Umeå came to more closely resemble the proportioned urban layout exhibited in Vänersborg. 

While there is no evidence to suggest Vänersborg was a direct inspiration for these cities, it 

may instead suggest that Vänersborg was considered more modern or fashionable by the 

standards of 19th century urban planning. 
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The built-up capital of the existing structures usually prevented such grand ideas being 

implemented, as although redesigning the cities would help prevent fires, in the short-term 

the costs associated with realizing them would be great. When fire inevitably did break out, 

the destruction they caused to the old city structure presented an opportunity to redesign the 

urban form to prevent future catastrophes and provided a boost to the rate of change within 

the city (Gilliland, 2012). Eventually the threat of urban fire was practically extinguished due 

to the gradual implementation of legislation which reduced its impact (Gilliland, 2012; Pyne, 

2012). 

With this study, we have tried to contribute to our understanding of the historical 

development of the urban form, and whether certain aspects of the urban structure can be 

traced to a specific event in the city’s history. What we’ve investigated corresponds to other 

studies in urban morphology and shows how large disruptive events in the city’s history can 

directly alter their historical development. Naturally, further studies could examine how 

other cities morphological development have been impacted by other historical events. The 

historical event could be further research on the impact of urban fire, or something else, such 

as redevelopment after a war, or large-scale redevelopment of cities during peacetime, and 

whether the impact of these events on the cities in question were significant, or perhaps less 

noticeable. 

Another direction for additional studies could be further into urban fire and morphology, but 

of a less descriptive kind than has been used here. This thesis have mostly relied on the work 

of Conzen (1960), which has been described by Pacione (2009) as “seminal” to the field, but 

he also stresses that contemporary urban morphology has developed from Conzen’s 

descriptive analysis of urban elements and morphogenetics, towards one that further 

incorporates individual agency and decision-makers when explaining causes of 

morphological change (see Whitehand, 1992). This thesis has incorporated some of this later 

research, such as Kirjakka (2003) and Gilliland (2012), which touches on the reasoning of 

19th century planners when implementing their changes to the urban layout, although this 

has been mostly been speculation, extrapolated from the changes seen between pre- and 

post-fire maps. If other historical materials documenting the reasoning of these planners 

more in-depth can be made available, perhaps with first-hand accounts made by the planners 

themselves, this could result in a more confident analysis of how the early-modern urban 

structure was developed being made.  
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