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Towards 100 % Climate Protection

ïa Challenge for Cities and Counties! ï

Detlef Gerdts

Head of Department for Environment 

and Climate Protection
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Osnabr¿ck, City of PeaceÅ Westphalian Peace Treaty, 1648 

Å Population of 170,000, 

3rd largest city in Lower Saxony

Å Economical and cultural center of 

Western Lower Saxony

Å 28,000 students at the University

and University of Applied Sciences

Å Home of German Environmental

Foundation (DBU)

Å Production site of paper,

copper products and cars

(VW and Porsche)

Germany

City of Osnabr¿ck City of Hamburg

City of Berlin

City of Munich

City of Hanover

Lower Saxony

City of Osnabr¿ck
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- Fukushima, 11th of March 2011 -

Final Turning Point for German Power Strategy
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Hydro Power Wind PowerBiomass  Power Solar Power

Umweltbundesamt 02/2018

Development of Power Generation from Renewable Energy in Germany

Power Generation (TWh)
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Wind
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Osnabr¿cks Targets in Cooperation with 
neighbouring Counties for 2050:

ü 100 % renewablepower
ü 22 % producedwithin city limits
ü 78 % producedwithin neighbouringcounties

ü 90 % RE in heatingandcooling

ü 60 % RE in transportation
ü 10 % biofuel, 
ü 50% renewables

(remaining40 % fossile energy):

Target German Federal Government and EU: 

Å 80 - 95 % CO2-reduction by 2050 compared to 1990 base year

Å 50 % reduction in primary energy demand compared to 1990



Department for Environment and Climate Protection4th Renewable Energy Cooperatives Conference  15th June 2019, Bodrum 

Key Data ïEnergy Consumption in the City of Osnabr¿ck

CO2-emission

2016:

1,555,320 t

CO2-emission 2016 per 

capita 9,14 t 
(+0,94 t non energy related emissions)

(Germany:  11,4 t)

Total Energy

Consumption 2016:

4,651 GWh

Industry/Commerce:

37,0 %  = 1,725 GWh

Households:

36,0 % = 1,672 GWh

Traffic (in total):

25,0 % = 1,159 GWh

Community Facilities:

2,0 % = 93 GWh

Percental CO2-emission of different consumption sectors

Industry/Commerce
43%

Households
31%

Traffic
24%

Public 
facilities

2%
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Energy Consumption per capita
(- 16,1 %)

Traffic  - 22 %

Households  + 1,3 %

Industry and Commerce - 33 %

What has been achieved since 1990?

MWh/a 2014 Balance
t/a 2014 Balance

20152016

CO2 - Emissions per capita
(- 33 %)

Households  - 16 %

Traffic  - 25 %

Industry and Commerce -47 %

2016

2014 Balance CO2-reduction goal 
(Climate Alliance):
- 42 % by 2016
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Renewable Power in Numbers
Osnabr¿ck City / Osnabr¿ck County (12/2018)

Osnabr¿ck City Osnabr¿ckCounty

Area (kmĮ) 120 2,121

Population 170,000 357,000

Total Power Demand / Year 

(MWh/a) in 2016
875,000 1,821,000*

* (2018) + steelworks 700,000

Number of 

units in 2018

Installed power

(MW) in 2018

Number of

units in 2018

Installed power

(MW) in 2018

Wind Power Plants 5 6,8 195 421,3

Photovoltaic Systems (2016-12-31) 1,280 22,5 11,1 294,4

Biogas Plants 6 2,0 269 75,5

Biogas (Sewage Treatment and

Waste Disposal Sites)

3 1,0 5 1,2

Hydroelectric Energy Plants 2 0,02 7 0,3

Total installed RE Power (MW) 

Total produced RE Power 

(GWh/a)                    

1,296 32,3  

ca. 60,5

11,579 790,9  

1,371
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1 Enercon E 40 (old wind turbine with 500 kW power) 900,000ס kWh/a

3 Enercon E 82 wind turbines ¨ 2,000 kW power Ḭ14,800,000 kWh/a

In total: generation of 15,700.000 kWh/a Ḭ12,167 t CO2-avoidance

ḬFull annual supply of electric power for 4,500 average households

307 m

266 m

188 m

347 m

306 m

188 m

248 m

228 m

178 m

old wind turbine

Repowering of existing Wind Turbines in 2010
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Survey on Osnabr¿ckós Renewable Energy Sites (1,560 sites in 2018) 

Renewable Power Units

Biogas units (1)

Biomass units (4)

Landfall gas units (3)

Sewage gas units (1)

Hydroelectrik units (2)

Wind turbines (8)
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Data sources: Laser scanner (Lidar) data + automatic cadastral map

Bildquelle: Wever, Lindenberger                                                                                              (Osnabr¿ck 2011:1,2 billion survey points  (120 kmĮ)

Principle

Generated raw data:

Å Ground surface topography:

0,25 mĮ-grid  

Å Vegetation height

Aerial Solar Radiation Projects Osnabr¿ck 2008 and 2012

Accuracy:

publicSOLAR 2012

Åup to 10 points / mĮ

Åmax. 3 cm vertical deviation

Åmax. 10 cm horizontal deviation

publicSOLAR 2012

www.osnabrueck.de/solarpotential

http://www.osnabrueck.de/solarpotential
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Inclination Direction Result



Department for Environment and Climate Protection4th Renewable Energy Cooperatives Conference  15th June 2019, Bodrum 

21st of January

12:00

Shadow effects in the Course of a Year ïAnalysis I
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21st of July

12:00

Shadow effects in the Course of a Year ïAnalysis II
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Osnabr¿ck,

Dominican Monastery

(kWh/mĮ/a)

Solar Radiation Analysis, Osnabr¿ck
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Solar Power Potential Survey on Osnabr¿ck
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Example : Farm House in Hellern

Solar suitability:  very good (99,8 %)

Panel area:          315 mĮ

Max. output/a       41.086 kWh

CO2 avoidance 25 t/a

Power demand of: 12 households

(each 3,500 kWh/a)

Results:

Suitability 

Very suitable 

Suitable 

Partly suitable

Shadowing 
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bŜǿ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀ αCƻǊƳŜǊ ¢ǊŀƳ 5ŜǇƻǘά 
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Industrial area
αFledderά 

Total installed
pv-power:

1,322 kWp
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ÅBuildings with good and 

very good suitable roofs:  

36.000 out of 62.500 

Goal of Masterplan  

100 % climate protection:

26,000 buildings with

pv-units until 2050

Planned solar power installed by 2050: 

295 MW (2018: 22,5 MW on top of 1,280 buildings)

Results
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Results
Renewable Solar Power Generation and Power Demand in Osnabr¿ck, 2018

a a a a

Power Generation

Percentage of

power demand

by private 

homes

(215.294 MWh/a)

Percentage of

total power 

demand

(896,515 MWh/a)

CO2ï

avoidance

(Calculated on 655 g 

CO2/kWh, UBA 2015)

Solar power 

production

(12/2018)

19,125 MWh/a

((22,5 MW installed)

9,2 %

(Demand of 5,464 

average households)

2,2 % 12,526 t/a

Solar power 

potential

(good + very good suitable

rooftops on 31,000 

buildings !) 

351,000 MWh/a

(equals installation of 413 MW)

165 %

(existing households in 

Osnabr¿ck: 70,000)

39,9 % 229,913 t/a
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Total present installed photovoltaic energy

(kW)

Increase compared to previous year

(absolute)

In
s
ta

ll
e
d

p
o

w
e
r 

in
 k

W

Development of Photovoltaic Energy in Osnabr¿ck   
as of December,  31th 2018

Start of project 
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4,000 kW

3,500 kW

3,000 kW

2,500 kW

2,000 kW

1,500 kW

1,000 kW

500 kW

0 kW

10,000 MW

9,000 MW

8,000 MW

7,000 MW

6,000 MW

5,000 MW

4,000 MW

3,000 MW

2,000 MW

1,000 MW

0 MW

Germany

Comparison of PV-installation-rates
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Thermographic Aerial Survey Project 2015
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Thermographic Aerial Survey Project 2015

Goals:

ü Detect poorly insulated roofs in order to motivate

home-owners to undertake energetic retrofitting

Measures

ü Results made public on the internet. Free face-to-

face advice offered by the city and external experts

Achievements

ü More than 35,000 hits on the website within

12 months, generating more then 1,300 requests

for comprehensive advice

www.osnabrueck.de/thermografie

http://www.osnabrueck.de/thermografie
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Map Display / Web Page
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City Administration Building of
hǎƴŀōǊǸŎƪ
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Thermographic Aerial Survey Project 2015
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Thermographic Aerial Survey Project 2015


