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Collage 2
harbor front
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Collage 3
wetland
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Hydrology Strategies
STRATEGIES SIMULATIONS 

This chapter will present the overall strategies for the man-
agement of rainwater, changes of water levels with and with-
out storm surges, and simulations of the impact the bridge 
structure will have on the Limfjord and its currents. 

Management of rainwater: The rainwater landing on the 
bridge structure would normally end directly into the Lim-
fjord, while detention and/or retention ponds add a signifi-
cant weight towards the bridge structure. The management 
of rainwater will therefore not concern these aspects, but 
the purification of road run off from streets, which will be 
handled in smaller rain gardens. To break down the pollut-
ants the rain gardens will be grown with the landscape ele-
ment it’s in, as well as mushrooms, which can break down 
heavy metals and pollutants. This will prevent pollutants, 
such as fluid leakage, copper, zinc among others to end up 
in the fjord and be distributed out into the river course, 
small rivers or natural habitats. The purified water, which 
haven’t evaporated through the plants and infiltrated into 

the ground will be released into the river, alongside the dis-
charge of overflow. 

Along the main corridor the water from the two roads will 
be lead into the light rail corridor, which will have a multiple 
function, as it also functions as a rain garden. The water on 
the pedestrian path and bike lane will be lead into the adja-
cent green spaces. Overflow, in the case of overflow during 
heavy rainfall, will be lead directly into the riverbed. At the 
side streets, which are shared spaces for pedestrians, bikes 
and cars, there are green areas on both sides which filtrates 
the polluted rain water from streets before discharging it 
into the riverbed. The housing areas will have smaller green 
areas, which will act as rain garden for the purification of 
road runoff. Water will be lead away from houses and the 
discharge of water will happen after infiltration or during 
overflow. Water could be collected for watering plants in the 
common or green houses. 
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119. HYDROLOGY STRATEGY MAIN CORRIDOR

120. HYDROLOGY STRATEGY SIDE STREETS
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121. HYDROLOGY STRATEGY SIDE STREETS

122. WATER LEVELS MAIN STREET

123. WATER LEVELS TYPICAL RESIDENTIAL

Water levels: The bridge structure, housing areas and wet-
lands are placed accordingly to the height of current water 
levels, water levels in 2100 and water levels in 2100 with 
storm surges for a 20, 50 and 100 year event. The free height 
below the bridge structure will go from 5,5m towards 4,5m 
in the year of 2100, furthermore will 20, 50 and 100 year 
event increase the height, temporary with 1,3m, 1,39m and 
1,46m. The wetlands, where the construction goes under-
neath the water, will go from -1m towards +3,5m and have 

eelgrass, salt marsh/wetlands and houses. The houses will 
be placed on the higher ground and be protected by the 
saltmarshes during storm surges. The saltmarsh itself will 
evolve and adapt towards the external influences during 
the season and evolve its vegetation accordingly. The other 
housing units will be placed 4m above the water, and will 
not be affected directly or indirectly by storm surges or rais-
ing water levels. 



Simulation of the impact of a future bridge structure will 
have on the Limfjords currents: In order to understand the 
impact our bridge structure will have on the current flow of 
the limfjord, has there been made a series of simulations, 
with and without the bridge structure, in order to under-
stand the changes a bridge structure will course. 

There have been made three different simulations, which 
all consists of a simulation with and without the bridge 
structure. The simulations have been made on the July 10th, 
2015, with a western wind, one at July 17th , 2015, with a 
eastern wind, as well as a simulation made with the infor-
mation during the storm surge of 2005, which caused severe 
flooding’s in Aalborg.

All the simulations are made with and without the bridge 
structure, which consist of three larger circular piers with a 
diameter of 25m, eleven “smaller” circular piers with a di-
ameter 20m, and two structures with goes 4m down under 
the water surface (see the placement on diagram 122)

The simulations for the eastern and western wind is valuated 
through four results, two discharge analysis, one before and 
one after the bridge, a point in the habitat north/east of the 
bridge structure and an overall areal analysis of the flow of 
water (see the placement on diagram 123)

The water levels data used for the simulations have been 
found on http://www.dmi.dk/hav/maalinger/vandstand/, 
while the scatter points(depth in the Limfjord and the in-
formation of the 2005 storm surge has been provided by our 
Technical advisor, Thomas. The simulations have been made 
with the application “Mike Zero”. 

The simulation of the storm surge in 2005, has been ana-
lyzed with two points and an overall areal analysis of the 
flow of the water. One point is placed near Egholm and the 
other around the train bridge - two places that are valnuable 
towards storms (se diagram 124).  
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124. WATER LEVELS RESIDENTIAL WETLANDS

123. PLACEMENT OF BRIDGESTRUCTURES
MAIN PIERS 25M DIAMETER (RED DOTS), SECONDARY PIERS 20M DIAMETER (ORANGE), SUBMERGED 

CONSTRUCTION (GREY LINES)



Eastern Simulation with eastern wind, 17th of July, 2015:

The simulation made with eastern wind, indicates a signifi-
cant raise of amount of discharge water close to the current 
Limfjord Bridge. During the day simulated, does the dis-
charge number goes from 54084906m3/sec to 68412730m3/
sec, which is an increase on 126,49 percent.  The proposed 
bridge structure, will therefore accelerate the current flow 
of the fjord significantly. This make sense as the many new 
piers and elements lowered into the water, will create a series 
of narrowings, which will accelerate and speed up the water 
flow. 

The habitat north-east of the site water levels remains quite 
similar, however the velocity changes and is generally higher 
than without the bridge structure. It’s generally difficult to 
assess the impact this will have on the habitat, as various 
species will react differently to external influences. The wa-
ter velocity is quite low in the area, which could indicate the 
changes wouldn’t significantly impact the habitat. 
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125. PLACEMENT OF ANALYSIS POINTS AND LINES FOR EAST AND WEST SIMULA-
TION

HABITAT EAST OF THE SITE (RED DOT), DISCHARGED ANALYSE (ORANGE DOTTED LINE) 

126. PLACEMENT OF ANALYSIS POINTS 2005 STORM SURGE
ANALYSE OF WATER ELEVATION (RED DOTS)
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127. WATER ELEVATION, RESULT AREA, EASTERN WITH BRIDGE STRUCTURE

128. WATER ELEVATION, RESULT AREA, EASTERN WITHOUT BRIDGE STRUCTURE
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129. HABITAT, EASTERN SIMULATION WITH BRIDGE STRUCTURE

130 HABITAT, EASTERN SIMULATION WITHOUT BRIDGE STRUCTURE
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131.. WATER ELEVATION, RESULT AREA, WESTERN WITH BRIDGE STRUCTURE

132. WATER ELEVATION, RESULT AREA, WESTERN WITHOUT BRIDGE STRUCTURE
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133.. HABITAT, WESTERN SIMULATION WITH BRIDGE STRUCTURE

134. HABITAT, WESTERN SIMULATION WITHOUT BRIDGE STRUCTURE
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Western wind, 10th of July, 2015

The simulation made with western wind shows a signifi-
cant lesser impact on the amount of discharge water, both 
around Østrehavn and Limfjord bridge. Around Østrehavn, 
east of the bridge is the discharge of water 105,8 percent 
higher than without the bridge structure, similar percent 
around the current bridge shows an increase of the amount 
of discharge water goes up with 103,5 percent. This amount 
is more acceptable, than the one indicated by the simulation 
made with the eastern wind. 

The habitat north-east of the site water levels and currents 
remains significant similar, and in terms of the western 
simulation is there no indications of impacts on the natural 
area. 

Storm Surge, 2005

The third and last simulation is made with the data from 
the storm surge in 2005, which flooded severe parts of Aal-
borg and Egholm. The simulation shows that from the two 
simulations, with and without the bridge structure. For the 
analyze point around Egholm, does the results looks quite 
similar and it doesn’t seems like the proposed bridge struc-
ture will worsen the flooding. The analyses point near the 
train bridge shows similar results, which could lead to the 
bridge structure being so far way, it doesn’t have an influ-
ence during so intense storm surges.

135. AREA WATER ELEVATION WITH BRIDGE STRUCTURE

136. AREA WATER ELEVATION WITHOUT BRIDGE STRUCTURE
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137. EGHOLM ANALYTICAL POINT : LEFT WITH BRIDGE, RIGHT WITHOUT

138. TRAIN BRIDGE ANALYTICAL POINT : LEFT WITH BRIDGE, RIGHT WITHOUT
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Epilogue
The Epilogue is a summery of the report and consists of Conclusion and 

Reflection. 
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Conclusion
“HOW CAN WE RETHINK THE THIRD LIMFJORD ALIGNMENT AND CREATE A SPACE 
THAT INCREASE THE VALUE AND POTENTIAL OF TRADITIONAL INFRASTRUCTURE, 
BENEFITTING BOTH LOCAL AND REGIONAL DEMANDS, WHILE FACILITATING EVERY-
DAY LIFE IN CLOSE RELATION TO THE BUILT- AND GROWN ENVIRONMENT?”

The third limfjords alignment, as 
thought and approved by the govern-
ment and municipality of Aalborg, 
is very much a project that considers 
singular mobility modes in form of 
the motoring. A significant number 
of politicians have all agreed upon it 
being the “best” solution, for Aalborg 
and the northern region of Denmark, 
some even calling it “the best envi-
ronmental solution” of the three pro-
posed alignments. Even though that’s 
an overly misinterpreted version of 
the EIA-report, the report does state 
that a western connection would be 
“the best socioeconomic” solution - a 
statement which referrers towards an 
economical aspect of the project, ser-
vice and profits, but doesn’t handle 
subjects such as livability, landscape, 
nature, wild-life and recreative areas as 
part of the calculation. It’s a “cost” and 
”benefit” system where the sum, posi-
tive or negative, decides if a project is 
feasible or not. In this sense does noise 
from a future highway project, such as 
the third Limfjord alignment, in a res-
idential area adds a negatively value to 
the overall sum of the project, while the 
same noise in a natural area or rural is 
without a value, negatively or positive-
ly. In this way do projects in rural or 
natural areas already have a beneficial 
edge in terms of the “cost” and “benefit” 
systems. 

An assessment of the strategically ele-
ments playing into the planning phase 
of such a significant infrastructural 
project, both analytical and theoretical 
showed another dimension of a proj-
ect, showcased another model, which 

takes a more holistic approach towards 
sustainable infrastructural planning. 
By taking new technologies, climate 
changes, protection of valuable and 
sacred natural areas, and perhaps most 
importantly the strengthening of Aal-
borg municipalities strategically plans 
for the future development of Aalborg 
municipality – both rural and urban 
areas, can more informed decisions be 
made on larger mobility strategies and 
the placement of a bridge structure.
   
The mobility strategy takes it point of 
departure in the existing network of 
the city, and thereby builds on what is 
already there in a more urban context 
than the official proposal. By using 
the bridge structure to facilitate other 
mobility modes than private motor-
ing, is not only the mobility of the city 
strengthen, but it also ties the two cities 
better together. By proposing a bridge 
structure, which offloads the existing 
structure, is it possible to create two 
new light rail corridors (or BRT corri-
dors, for that matter), that can go across 
the fjord and strengthening the overall 
mobility of the city. The existing public 
transportation system is very much a 
series of various mobility modes that is 
poorly connected or requires multiple 
changes. However the two proposed 
corridors can become the backbone of 
the two cities public transportation sys-
tem, by connection major nodes of the 
two cities; the new hospital, Aalborg 
Airport, Shopping area in city south, 
main train station and city center of 
both Nørresundby and Aalborg. Fur-
thermore the two corridors facilitates 
several new “Park and Ride” areas, 

which can reduce the amount of people 
using private car and induce the public 
transportation systems instead which 
would lead to a decrease in the demand 
of new roads and infrastructures. 

The placement of the bridge, between 
two larger development areas; Stig-
borgsbrygge and Østrehavn, strength-
ens the development and connects 
these areas with rest of the city and 
each other. This will not only increase 
the value of both development areas, 
but also strengthen the recreation-
al possibilities along the fjord, as the 
bridge will connect the Aalborg side, 
with the natural areas towards the east 
of the project site, as proposed in Aal-
borg municipalities “Blue and Green” 
strategies. 

The concept of the bridge, which ar-
rived from the natural phenomenon of 
a river delta, ensures a green infrastruc-
ture, which both facilitates mobility 
and natural experiences along a dense 
and largely paved harbor front. The 
greenery and vegetation implemented 
on the bridge are experienced along 
the harbor front which creates a certain 
linearity and coherence. Despite of that 
the bridge can be understood and seen 
as a landscape element in itself because 
of its size and function. The bridge 
structure adds a significant amount of 
green areas in and around the harbor 
front, while staging the landscape and 
experience of it. A significant aspect of 
the design was to facilitate a natural ex-
perience for the everyday users of the 
urban spaces and the daily commuters. 
This is achieved by implementing a 
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series of landscape elements along the 
structure, which varies in density, com-
position and experience among each 
other, changing weather and during the 
yearly seasons.  

A series of branches arises out of the 
main structures and creates islands. 
The branches are extensions of the 
landscape principles and create a se-
ries of varying spaces. Some branches 
go down towards the water and create 
wetlands with saltmarshes and eelgrass, 
while others creates lush, green forests 
on the edge of the structure, capable of 
handling the harsh winds of the fjord. 
This adds to the experience of the spac-
es and introduces a natural experience 
into the urban environment. 

A variety of programs will help extent 
the urban fabric and connect the two 
sides, while activating both the bridge 
structure, but also the fjord itself. With 
the implementation of a water activity 
center, which will house both facilities 
for kayaks or other sailing clubs, and 
a harbor bath, will the users be able 
to swim from the bridge in the middle 
of the fjord, while having the scenery 
from both the Nørresundby and Aal-
borg harbor fronts. The implementa-
tion of housing units onto the bridge 
will help activate the spaces along the 
bridge structure and stage the fjord in 
a new way. The houses in and around 
the forest landscapes, will have a view 
out towards the fjord and the natural 
surroundings, from the amenity of 
their homes and the built environment, 
while residential units in Wetlands will 
have a more active relationship with the 

riverbed. Here will it be possible to cre-
ate blue gardens, enjoying wildlife, fish-
ing, kayaking and other activities which 
reconnects the residents with the nat-
ural landscape surrounding them and 
the activate the blue layer of the city. 
The implementation of natural areas, 
will not only add towards the natural 
experience of the bridge, but also pro-
vide the city with a series of new ecosys-
tems; food, local climate and air quality 
regulation, carbon sequestration and 
storage, waste-water treatment, polli-
nation, habitat for species (minor spe-
cies), Recreational, mental and physical 
health, Tourism, Aesthetic appreciation 
and inspiration for culture, art and 
design and a spiritual experience and 
sense of place service. 

The bridge challenges the conception 
of traditional infrastructures, by com-
bining several mobility modes, recon-
necting the city with the fjord, creating 
natural experiences, while facilitating 
everyday life in close relation to the 
built- and grown environment.



Reflection:

Our motivation for the choice of proj-
ect and subject was in many ways the 
many contrary opinions and demurs 
surrounding the projects and the 
choice of an alignment crossing Eg-
holm, which in our sense is a signifi-
cant and unique landscape element in 
Aalborg. We wanted to understand the 
agreed alignment and see what would 
happen if we brought in more parame-
ters than what the current project were 
based on. So what happens when you 
start thinking of the “hidden value” 
of nature? Changing technologies and 
their impact of our physical worlds? 
The impact climate changes and rising 
sea levels will have on future infrastruc-
tural projects, such as the third Lim-
fjord alignment. What happens when 
you start addressing these issues?

The “cost” and “benefit” system is very 
much a tool of the past. It doesn’t take 
real issues into consideration and the 
so-called “hidden-value” of natural ar-
eas. The area west of Aalborg has, be-
sides of Egholm a significant amount of 
natural areas, which is greatly used by 
its citizens as recreational areas, while 
several red-listed animals has habitats 
in the areas. The typography of Aal-
borg and the rising water levels will 
submerge, temporary or permanently 
larger part of the western area of Aal-
borg, however this subject were not ad-
dressed in the EIA-report? The natural 
areas were very thoroughly addressed 
and documented in the EIA-report, 
both in terms of various fauna’s, ecosys-
tem services (such as habitats, tourism, 
recreation and fresh water), landscape 
characteristic and the fragility of these. 

However it never really seemed like 
these elements played any significant 
in terms of decision making. A good 
example of this was the description of 
Lindholm alignment, where the Lind-
holm stream is being moved to make 
room for the tunnel. However this was 
a sub sentence in the overall descrip-
tion, like it wasn’t a major intervention, 
in an area they described earlier in the 
report, as a valuable habitat and recre-
ational area. There is a necessity of tak-
ing the “Natural capital” more serious 
in the way we plan larger infrastructur-
al project, such as the third Limfjord 
alignment. If the natural capital were 
part of the “cost” and “benefit” sys-
tem, would Egholm then be considered 
more valuable, both in terms of habitats 
and recreational use? And what would 
the best socioeconomic solution then 
be? The best thing for the natural world 
and our environment, or? 

The foundation of our project and the 
decisions made on both a strategically 
and design level depend on an ideolo-
gy of nature having a value, but also on 
new technologies and the impact they 
will have on the future design of our 
cities.  But what do new technologies 
mean for our cities? And how can we 
address them both strategically and on 
design related issues? In our assignment 
we have assumed that driverless cars, 
would be part of the reality in which 
are project would be part of, when it 
would be “finished” in 10-15-20 years. 
We have done that because a significant 
amount of research suggests that this is 
on the verge of happening, with several 
pilot projects already on the way – one 

of which is concerning driverless bus-
ses in the eastern part of Aalborg in 
2018. But how will the driverless car 
change our perception of public trans-
portation and the future of motoring? 
Will the driverless car become the new 
public transportation through sharing 
schemes? And what will happen with 
our urban environment, when we no 
longer need parking spaces, but only 
turning points and temporary stop-
ping areas? That’s some quite essential 
questions, which is difficult to foresee 
because there are some many parame-
ters, which can decide the direction it 
will take. However we still incorporated 
it into our design, which removed the 
necessity for an alignment based sole-
ly on regional demands, as the current 
proposal does. But can municipalities 
and other planners take the same free-
dom as we’ve done? Or do they need to 
address the current demands and in ten 
or fifteen years transform the spaces, 
which perhaps are no longer needed in 
our cities?

In the same way you can also look at 
our proposal and ask if it’s a necessity, 
both on a strategically plan and a de-
sign level. With the significant amount 
of houses incorporated on the bridge 
structure, could it be argued that the 
bridge wouldn’t be necessary in the next 
50 or 60 year, if it ever will be? However 
the connection in itself could be a good 
forerunner for the future development 
of Stigborgsbrygge, as it would make 
the area more attractive for investors 
and citizens, due to the lower proxim-
ity towards larger cultural areas, such 
as Nordkraft and House of Music, as 
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well as the city center. Stigborgsbryg-
ge in itself is a rather large developing 
area, on approximately 55ha, which in 
itself demands new, if not improved 
infrastructures. Already now is there 
discussion of a temporary test with 
water busses, which would connect 
the two sides further. However a fixed 
connection capable of transporting not 
only cars, but also pedestrians, bikes 
and public transportation would add a 
certain value to such a large extension 
of the existing urban fabric of Aalborg 
and Nørresundby. 

The bridge structure in itself is a sig-
nificant element, and could be seen 
as a landscape element in itself. The 
question then begs, can the context 
of Aalborg cope with such a large ele-
ment? And what is the branding value 
of such a project? When talking about 
urban transformation and prestige pro-
tect, projects such as the turning torso 
in Malmø and the Guggenhiem muse-
um in Bilbao comes to mind. Can our 
bridge do the same for Stigborgsbryg-
ge? Or is it so large that it’s not neces-
sary before 50-70 years? The projects 
in Bilbao and Malmø, has a like other 
urban transformation and “branding” 
project been placed in the periphery 
of the city, where new lands are being 
transformed. However our proposed 
bridge structure placed in-between to 
areas, which could provide a frame-
work for the next 30-40 years develop-
ment of Aalborg, where it would be the 
backbone of a strong network of public 
transportation. However it would still 
be a significant landscape element, and 
positively or negatively affect the Lim-

fjord, as an open landscape element. 
However we are building in a highly 
cultivated area, which are more likely 
to “accept” such a structure, than if it 
would have been around Egholm or 
further out towards the east. 
The concept of the bridge is in many 
ways inspired by a river delta, which 
is a natural phenomenon, that’s both 
dynamic and in a constant process of 
change. The development of the con-
cept lead to a fixed form, as a bridge 
structure in many ways is and should 
be, however the implementation of 
various landscape elements and more 
importantly wetlands gave the bridge 
some of the dynamic of a river delta – 
however in a firm and fixed shape. 

The design adds a natural experience 
and layer towards the city, and thinks 
multiple mobility modes and services 
into one structure. It provides a se-
ries of ecosystem services to the city 
and recreational areas. It’s a result of 
a holistic approach, a consideration 
of multiple elements rather than mo-
no-functional  ”hit and run” projects, 
which creates barriers towards, and 
fragmentize valuable natural areas. It’s 
a design which adds to the natural ex-
periences and towards the relationship 
with nature, rather than creating bar-
riers towards them. This should be a 
significant part of urban planning and 
not least in the planning of larger infra-
structural elements, such as the third 
Limfjord alignment. 
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