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Groningen landscape (own photo, 2023) Groningen landscape (own photo, 2023)
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own work, 2023
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Flood risk analysis (Jongejan et al., 2013)
59
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Characteristics

Levee system 6 protects an area of 492,900 hectares, 

making it the largest in the Netherlands. The area comprises 

a large proportion of the provinces of Groningen and 

Friesland, and a small part of Drenthe province. The flood 

defences in this system protect the areas behind from 

flooding from Lake IJssel (IJsselmeer), the Waddenzee, and 

the Eems and Dollard rivers.

Some 1.1 million people live in this area in various towns 

and cities including Groningen, Leeuwarden, Harlingen, 

Heerenveen, Drachten, Lemmer, Sneek, Delfzijl and 

Veendam. The protected area also encompasses a lot of 

farmland. The area is also known for natural gas production 

and transport.
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“To what extent can the building typology of a 
cultural centre be adapted to the climate in the 

North Groningen area in a 100 years?”
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research

design principles

architectural design
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Building typology

regional scale

Architectural design requirements

local scale

Heat

Sea level

Precipitation

adaption strategies

Climate 2100
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Selection of climate scenarios Netherlands 2100 (KNMI, 2023)

++ 	 temperature increase

+ 	 wetter winters

++ 	 extreme summer showers

+ 	 draught

++ 	 sea level rise
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Water regulation principles (own work, 2023)
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Own work (2023) inspired by the lecture of Lieke de Jong (october, 2023)
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Urban concept, 1:2000 (own work, 2023)
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water battery sweet water1 km water terp wetland dikesfarmland

Future scenario regional masterplan Reitdiep (own work, 2024)
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Future scenario regional masterplan (own work, 2024)
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research
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architectural design
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Cultural center

Opening hours 10 - 22

For all ages

Encourage social interaction

Concert possibilities in afternoon 
and evening 

Stage hall 1000 tot 5000 m3 for 
accoustic quality.  
 
Encourage social interaction

Culture center impression, own work (2023)
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research

design principles

architectural design
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9 panels (20 m)

14
 row

s (35 m
)

meets BENG requirement of 30 000 kWh/year 
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watertight
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nEntrance A

current NAP

+ 6000 terpmount
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n

Entrance B

NAP in 100 years

+ 3000 new NAP
terpmount
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Floor plan underground -1
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Floor plan underground -1
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EWP

WKO

WINTER

boiler

pv panels

9˚c

14˚c

hot water kitchen 55˚

10˚

35˚

slowly heat for the summer

toilets
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V = 6 m3 / seat
d round = 540 mm



82/63

negligible degree of insulation

roof

facade

floor

Rc = 8,68 m2 K/W 6,3 m2 K/W

4,7 m2 K/W

3,7 m2 K/W

current norm
new construction:

Rc = 7,32 m2 K/W

Rc = 5,89 m2 K/W
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14 - 18˚C

ground temperature 9˚c
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NAP waterlevel 2124
+ 4000 mm

flood risk margin 
up to 3000 mm
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landscape

form

interior

technology
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program of requirement result

concert hall	

foyer

community rooms

storage

exposition space

terrace

technical equipment

toilets 

total						    
	

stage 200 m2  (10 x 20 m)
hall at least 1000 m3 for accoustics

1 m2 per person
small stage, reception, cloakroom

700 m2

dressing rooms, kitchen, classrooms

twice the stage area, 400 m2 minimum

50 m2

may be combined with other function

outdoor, seats for 200 people

100 m2

1 toilet per 20 people

2.850 m2

stage 10 x 20 m = 200 m2

hall 35 x 20 m = 700 m2

300 m2  + 900 m2 open space
poetry stage, reception, cloakroom

900 m2

dressing rooms, kitchen, classrooms

600 m2

80 m2

outdoor, seats for 200 people

100 m2

20 toilets, including disabled

3.780 m2
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parking spots

car		  2 per. per car
		  66 places
		
		  132 people

bike	 1 per. per bike
		  15 rows of 30 bikes

		  450 people
		

boat	 4 per. per boat
		  39 places for boat length of 6 m

		  156 people

TOTAL = 132 + 450 + 156 = 738 parking spots

concert hall seats = 522 downstairs + 216 entresol = 738 seats
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N

66 cars

450 bikes

39 boats 6m length
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pv solar panels

multi-crystalline PV panel has a efficiency (rendement) of 13 % 

Eincoming = 0,13 * 1000 = 130 kWh/m2 per year

needed to meet BENG requirement = 30 000 kWh/year 

roof area covered by PV panels = 30 000 / 130 = 230 m2

1 PV panel dimensions = 1000 x 1700 mm

total amount of PV panels needed on the roof = 230 / 1,7 = 135 panels

marks exactly the area of the concert hall underneath

angle of 52˚C according to grasshopper optimalisation 

	

9 panels (20 m)

14
 row

s (35 m
)
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Indicatief BENG-label
Project projectnaam
KENTALLEN

m2 2400
m2/m3 0,22
W/m2K 0,499
% 0,12564
% 0
% 80
kWh/m2 12,6

BENG indicatoren

< 190 161 kWh/m2

< 70 67 kWh/m2

> 40 43 %  

4575334
Dit energielabel geeft een indicatie van de energiezuinigheid van het ontwerp. 
Versie 2.01 09122020  Alleen te gebruiken voor onderwijsdoeleinden.
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People will mainly travel by water. 

Like the islands in the Wadden Sea, a boat will sail 
regularly to take travellers from the mainland to 
the terps. 

On the terps, residents can move on by car, 
bicycle or on foot. 

Own work, 2023
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Intersection of future scenario ‘ terpen water landscape’ , own work, 2023




