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https://www.nature4cities.eu/post/nature4cities-defined-
performance-indicators-to-assess-urban-challenges-and-
nature-based-solutions.  

Nature4Cities, D2.2 - Expert-modelling toolbox 
Nature4Cities, D2.3 – NBS database completed with urban 

performance data  
https://www.nature4cities.eu/post/applicability-urban-challenges-

and-indicators-real-case-studies  
Nature4Cities, D2.4 - Development of a simplified urban 

performance assessment (SUA) tool 
 

 

2.1.4 Carbon Storage Score 

Project Name: Nature4Cities (Grant agreement: No. 730468) 
Author/s and affiliations: Florian Kraus1, Bernhard Scharf1 
1 Green4Cities GmbH/GREENPASS GmbH 

Carbon Storage Score Climate Resilience 

Description and 
justification 

The CSS (Carbon Storage Score) is one out of five Key 
Performance Scores of the GREENPASS® system. 
It expresses the carbon storage performance of the NBS in 
a project area. Carbon dioxide is the most relevant 
greenhouse gas. The ability to capture carbon dioxide is 
most relevant in climate change mitigation. 

Definition The CSS (Carbon Storage Score) describes the total 
amount of stored CO2 within the vegetation and soil of a 
project area. 

Strengths and 
weaknesses 

+ worldwide standardized key performance score 
regarding greenhouse gases and carbon sequestration 
+ easy for communication, understanding and decision-
making 
+ useful for design optimization 
- needs simulation (photosynthesis activity) 

Measurement 
procedure and 
tool 

- modelling, simulation tools and GREENPASS® analysis 
and calculation 
- numerical value in kg/day 

Scale of 
measurement 

Object, neighbourhood and city scale 

Data source 

Required data - project area 
- NBS typology 
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Data input type - 3D model with surface and vegetation types incl. 
characteristics 

Data collection 
frequency 

- one to several times in planning and optimization process 

Level of expertise 
required 

easy to understand – for planners and decision makers 

Synergies with 
other indicators 

Link to ‘Total carbon removed or stored in vegetation and 
soil per unit area per unit time’, ‘Total C stored in 
vegetation assessed per unit area per unit time’, ‘Total C 
stored in soil assessed per unit area per unit time’ 

Connection with 
SDGs 

SDG 11 Sustainable Cities and Communities, SDG 13 
Climate action 

Opportunities for 
participatory data 
collection 

None identified 

Additional information 

References Kraus, F. (2017): The GREENPASS® Methodology. Pan European 
Network – Government 23 publication. October 2017. 

Scharf, B.; Schnepf, D. (2017): H2020: Special Report: Greenpass 
– unleash the power of green. 

Scharf, B. (2018): Coole Städte planen – Mit der „Greenpass-
Methode“. Neue Landschaft 01/2018. ISSN 0548-2836. 
Patzer Verlag. Berlin-Hannover. 2018. 

Scharf, B.; Kraus, F. (2019): Green Roofs and Greenpass. 
Buildings 2019, 9, 205. 

Elagiry, M.; Kraus, F.; Scharf B., Costa, A.; De 2019 Lotto, R. 
(2019): Nature4Cities: Nature-Based Solutions and Climate 
Resilient Urban Planning and Modelling with GREENPASS® - 
A Case Study in Segrate/Milano/IT. 16th IBPSA - 
International Building Performance Simulation Association 
Conference. 

Kraus, F.; Scharf, B. (2020): IT-gesteuerte Natur in der dichten 
Stadt. Neue Landschaft 01/2020. 

Kraus, F.; Scharf, B. (2019): Management of urban climate 
adaptation with NBS and GREENPASS®. Geophysical 
Research Abstracts. Vol. 21, EGU2019-16221-1, 2019 EGU 
General Assembly 2019. 

Kraus, F.; Scharf, B. (2019): Climate-resilient urban planning and 
architecture with GREENPASS illustrated by the case study 
'FLAIR in the City' in Vienna. OP Conf. Ser.: Earth Environ. 
Sci. 323 012087.  

Kainz, A.; Hollosi, B.; Zuvela-Aloise, M.; Kraus, F.; Scharf, B.; 
Tötzer, T.; Züger, J.; Reinwald, F. (2019): Modelling the 
effects of implementing green infrastructure to support 
urban climate change adaptation and resilient urban 
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planning. EMS Annual Meeting Abstracts Vol. 16, EMS2019-
341, 2019. 

Nature4Cities, D2.1 - System of integrated multi-scale and multi-
thematic performance indicators for the assessment of 
urban challenges and NBS. 

https://www.nature4cities.eu/post/nature4cities-defined-
performance-indicators-to-assess-urban-challenges-and-
nature-based-solutions.  

Nature4Cities, D2.2 - Expert-modelling toolbox 
Nature4Cities, D2.3 – NBS database completed with urban 

performance data  
https://www.nature4cities.eu/post/applicability-urban-challenges-

and-indicators-real-case-studies  
Nature4Cities, D2.4 - Development of a simplified urban 

performance assessment (SUA) tool 
 

 

2.1.5 Measured soil carbon content 

Project Name: UNaLab (Grant Agreement no. 730052) 
Author/s and affiliations: Laura Wendling1, Ville Rinta-Hiiro1, Maria Dubovik1, Arto 
Laikari1, Johannes Jermakka1, Zarrin Fatima1, Malin zu-Castell Rüdenhausen1, Ana 
Ascenso2, Silvia Coelho2, Ana Isabel Miranda2, Peter Roebeling2, Ricardo Martins2, Rita 
Mendonça2 

1 VTT Technical Research Centre Ltd, P.O. Box 1000 FI-02044 VTT, Finland 
2 CESAM – Department of Environment and Planning, University of Aveiro, Campus Universitário 

de Santiago, 3810-193 Aveiro, Portugal 

Total carbon storage and sequestration in 
soil per unit area per unit time 

Climate Resilience 
Green Space Management 

Description and 
justification 

Accounting for C stored in soil and vegetation in an urban 
area can provide an indication of the condition of natural 
green spaces, total free surface area and total quantity of 
vegetation in the area examined. Measures of C storage 
and sequestration also provide a tangible connection to 
climate change mitigation, and the impacts of local land 
use, planning and management decision-making. It is 
important to note the substantial variation in C 
sequestration and storage capacity of different types of 
NBS. 

Definition Total amount of carbon (tonnes) stored in soil per unit area 
and unit time 

Strengths and 
weaknesses 

+ Physical sampling and laboratory analysis of soil C yields 
accurate information, with improved accuracy of estimated 
C storage in soil with increasing sampling intensity 
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