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PARKSTAD
History and now
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Location
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Location
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Roman period
50 BC

Medieval
1500s

ON I
1899

Several attemps
All failed

1975-1995

Plan Gravenrode Park
1995

Decided to close 
state mines

1965

The last coal
mine was closed

1974

IBA Parkstad
2014
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State Mine Wilhelmina Mine Hendrik ON II Schutterspark  Shop Schunck

Trap Wilhelminaberg & 
Snowworld

Golfbaan Brunssum Mondo Verde BloteVoetenpark Glaspaleis
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2. Losing identity

4. The proportion of renewable energy

3. Distrupted and abandoned landscapes

5. Aging population

Problem: vacany, eging population and unemployment rate
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What are the energy-conscious spatial strategies, to integrate with energy sinks, urban green network, and differenti-
ation of niches, to facilitate sustainable energy landscape design to improve environmental quality in Parkstad?

Research question:
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LANDSCAPE 
Typology
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13
http://www.limburgsemijnen.nl/

Coal mining history
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Energy status and distribution
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TopographyTopographyTopography
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Topography
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Topography
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CIty sprawl and its relationship with landscapeCIty sprawl and its relationship with landscape

Before-1900
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CIty sprawl and its relationship with landscape

1945-1965
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CIty sprawl and its relationship with landscape

1965-Now
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ENERGY
Dashboard
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1. Wind
• Wind turbines
• Building-related wind turbines
2. Water
• Small-scale hydropower installations
3. Biomass
• Landfill gas
• Manure
• Verge cuttings
• Woody biomass
• Straw
• Energy crop
4. Heat-cold storage
• Open / closed system
• Vertical soil heat exchanger
• Mine water
5. Sun
• Solar panels (PV)
• Solar collectors
• Asphalt collectors

2,525 participants
34,951 panels installed
7,361,353 kWh per year
2,613,280 saved CO2

2,525 participants 34,951                     panels installed                       7,361,353 kWh per year                      2,613,280 saved CO2

Energy status
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Wind turbines      Solar panels      Biomass Water treatment     Watermill       Minewater    

2015 Energy demond per sector

2015 Share energy sources

2015 Potential per renewable energy

Energy status
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Expectations
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STRATEGIES
Regional plan
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Strategy 1: Landscape grid

Unlinked ecotope
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Unlinked ecotope

Strategy 1: Landscape grid
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Unconnected green system

Strategy 1: Landscape grid
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Unconnected green system

Strategy 1: Landscape grid
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Disconnected Parkstad

Strategy 1: Landscape grid

Problem
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Strategy 1: Landscape gridStrategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape gridStrategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape grid
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Strategy 1: Landscape gridStrategy 1: Landscape gridStrategy 1: Landscape grid
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Landscape grid: a symbiotic network

Strategy 1: Landscape grid
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Landscape grid: a symbiotic network

Strategy 1: Landscape grid
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Strategy 1: Landscape gridStrategy 1: Landscape grid
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Strategy 2: Energy circulation system

Restrictions for energy generation
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Strategy 2: Energy circulation system

Energy potential
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Strategy 2: Energy circulation system

Prototype: energy park
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Strategy 2: Energy circulation system

Prototype: energy park

Strategy 2: Energy circulation system

Prototype: energy park
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Strategy 2: Energy circulation system

Prototype: energy sink
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Strategy 2: Energy circulation system

Prototype: energy sink
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Strategy 2: Energy circulation system

Prototype: energy sink (heat)
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Strategy 2: Energy circulation system

Prototype: energy sink (heat)
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Strategy 2: Energy circulation system
Prototype: energy sink
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Strategy 2: Energy circulation system

Imbalanced Parkstad

Problem
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation systemStrategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation systemStrategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

1. Source and sink mechanism
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Strategy 2: Energy circulation system

2. Supplement: Energy park mechanism

Strategy 2: Energy circulation system

2. Supplement: Energy park mechanism
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Strategy 2: Energy circulation system

2. Supplement: Energy park mechanism
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Strategy 2: Energy circulation system
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Strategy 2: Energy circulation systemStrategy 2: Energy circulation system
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Strategy 3: Spatial composition

Delaminated Parkstad

Problem
Strategy 3: Spatial composition
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1. horizontal

Strategy 3: Spatial composition
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2. Vertical

Strategy 3: Spatial composition
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3. Permeation

Strategy 3: Spatial composition
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4. Three-dimensional

Strategy 3: Spatial composition
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Strategy 2: Energy circulation system -- Energy park

Strategy 1: Landscape grid
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Strategy 1+2: Integrated Energy landscape grid
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Strategy 1+2+3: Integrated Energy landscape scenario
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StrategStrategies review
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SITE 
Design elaboration
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Location 
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Oranje Nassau IV 

Location: Heerlen
Start building: 1910
Product period: 1925-1966
Total production: 13,754,000 ton
Shaft: 740 meter deep

SIBELCO Sibelco Benelux B.V.

Masonry contractor
Date of establishment: 28-04-1970
Products and services: Sand, gravel and clay 
extraction

The current license from Sibelco will expire in 
2020.

The proposal, the so-called provincial integra-
tion plan, provides that Sibelco may continue to 
extract silver sand until 2035.  
It is an elaboration of an agreement

1925 1968

1979 2019
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Location 

1925

1979

1968

2018
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Zones
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203020252020 2035

Existing planning
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Approach 1: Accessibility dedign
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Approach 1: Accessibility dedignApproach 1: Accessibility dedign
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Approach 1: Accessibility dedign
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Motorway

Bicycle path

Walkway

Approach 1: Accessibility dedign
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Ecological bicycle bridge
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Approach 2: Axes

1. Social axis
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Approach 2: Axes

1. Social axis -- community garden
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Approach 2: Axes

2. Integrated energy landscape axis
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SOLARB IOMASS WIND GEOTHERMAL

Approach 2: Axes

2. Integrated energy landscape axis --abstracting elements

Approach 2: Axes

2. Integrated energy landscape axis --abstracting elements

Approach 2: Axes

2. Integrated energy landscape axis --abstracting elements
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Approach 2: Axes
3. Energy generation axis
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Approach 2: Axes
3. Energy generation axis
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Approach 2: Axes
Three axes scheme

Approach 2: Axes
Three axes scheme
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Approach 3: Landscape elements
Landmarks

101/118



Approach 3: Landscape elements
Night acctractions
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Energy crops and solar panel
Bike lane
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Master plan
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Plant configuration

108

Black Locust               Common Alder          Common Ash                  Common Linden

Common maple            European beech           Lombardy Poplar              White Birch

   Dutch Elm                   European Filbert                  Red oak                      White Willow

Arabis                   chrysanthemum                  dandelion                        

Common Barberry European Mountainash        Bird Cherry

Pennisetum alopecuraides     Vetiveria zizanioide       Agrostis capillaris         Typha latifolia                       

               Carrot                            Tomato                             Maize                       Raspberry     

Shrubs

Trees

Threes in parks or  along roads

Herbage

Wetland plants

Agricultural plants
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Time plan
Example: wetland

2025

2030

2040
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Energy capacity analysis
Statistics

Type Quntity comsumption

House 378 470,548 kwh/yr

Company 53 149,059 kwh/yr

Total 610,607 kwh/yr
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Site energy capacity: 9,648,881.94 kWh/yr
Surrounding building consumption: 619,607 kWh/yr
Heerlen demand: 8.35 PJ/yr
Parkstad demand: 20.37 PJ/yr

Energy type Category Quantity/unit Value Quantity PJ/yearh

Solar

floating 26,300 m²  0.0054 PJ/ha/yr 0.014202 

roof 975 m²

15% heater 0.0126 PJ/ha/yr 0.00078975 

85% 
photovoltaic 

0.0054 PJ/ha/yr 0.000447525 

land 27,760 m² 0.0054 PJ/ha/yr 0.0149904 

Biomass

livestock manue 
(1000)

138000 m² 23 MJ/m³ 0.003174 

forest 40,000 m² 37.05 GJ/ha 0.0001482 
energy crop 61,230  m² 100 GJ/ha 0.0006123 

other arable land 57,700 m² 60 GJ/ha 0,0003462

algae farming 280 m² 691.895kg 37 MJ/kg 0.0000256

Total 0.034735975 PJ/yr = 9,648,881.94 kWh/yr
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Energy type category Quantity/unit value Quantity PJ/year
（in 5 years）

Quantity PJ/yearh 
（in 10 years)

Quantity PJ/yearh 
(in 20 years) 100%

Solar

floating 26,300 m²  0.0054 PJ/ha/yr 0% 0% 0.014202 

roof 975 m²

15% heater 0.0126 PJ/ha/yr

50% 100%

0.00078975 

85% photovoltaic 0.0054 PJ/ha/yr 0.000447525 

land 27,760 m² 0.0054 PJ/ha/yr 30% 60% 0.0149904 

Biomass

livestock manue (1000) 138000 m² 23 MJ/m³ 20% 65% 0.003174 

forest 40,000 m² 37.05 GJ/ha 60% 85% 0.0001482 

energy crop 61230  m² 100 GJ/ha 15% 45% 0.0006123 

other arable land 57,700 m² 60 GJ/ha 80% 100% 0.0003462

algae farming 280 m² 691.895kg 37 MJ/kg 0% 100% 0.0000256

Geothermal cold heat storage 36,900 m² 1,3 TJ/ha/yr 50% 50% 0.0048

wind wind turbine - - - - -

Total 0.034735975 PJ/yr = 10,982,215 kWh/yr

Energy capacity analysis
Statistics

Energy capacity analysis
Statistics

Site energy capacity:10,982,215 Kwh/yr
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Thank you!
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