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Research project ValiGrin - Developing a toolset for the
validation of the climate adaptation potential for optimizing the
functions of blue-green infrastructures in urban areas

Research aim The ValiGriin project is investigating the condition of existing green
roofs and how their contribution to climate adaptation can be reliably assessed. To this
end, various measurements are being conducted on different green roofs to assess the
condition of the vegetation and the effectiveness of the green roofs. The findings will help
to maintain and optimize green roofs in a targeted manner and strengthen their
contribution to climate-resilient urban development in the long term. In collaboration with
the project partners, an integrated knowledge transfer and continuing education concept is
also being developed.

Project partners

Helmholtz Centre for Environmental Research — UFZ
Department Systemic Environmental Biotechnology — SUBT (Project coordination)
Department of Monitoring and Exploration Technologies — MET
Department of Urban and Environmental Sociology — SUSOZ

Leipzig University of Applied Sciences — HTWK Leipzig

Technical University Dresden

Leibniz Institute for Tropospheric Research- TROPOS

Project duration 1st September 2025 — 31st December 2027

Funding : This initiative is co-financed by tax revenues based on the budget approved
by the members of the Saxon State Parliament (No. 100758418). The grant is provided
from funds of the European Regional Development Fund (ERDF).

o Kofinanziert von der e Diese Manahme wird mitfinanziert durch
S - ma\eps  Steuermittel auf der Grundlage des vom
X Europaischen Union —

— Sachsischen Landtag beschlossenen Haushaltes.

Responsible for the content of the newsletter: Dr. Rikard Grafd and Dr. Lucie Moeller
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Project structure

The ValiGruin project is divided into five work packages (see Figure). After identifying
indicators to measure climate protection and climate adaptation functions, these are
recorded on twenty selected green roofs in Leipzig. Both on-site measurement systems
and remote sensing technologies are used for this purpose. The results obtained will be
used to evaluate green roofs and to develop efficient management strategies. The
findings from the project will be incorporated into a digital continuing education program
currently under development and into recommendations for action.

The project and its progress are presented on the website www.ufz.de/valigruen.
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Overview of Measurement Methods
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The remote sensing concepts are primarily based on regular drone flights to quickly
and comprehensively assess the condition of the green roofs under study in Leipzig.
The image shows the results of the flight over the Lipsius Building at the University of
Applied Sciences Leipzig (HTWK). Clearly visible are the differences in the density and
composition of the vegetation (left), as well as the significant variations in surface
temperatures due to the roof’s orientation and surrounding buildings. These factors
result in differences in solar radiation and plant water requirements (right).

Various systems are used for on-site measurements, primarily to study the water and
temperature balance on rooftops: microclimate sensors (left, © Rikard Gral3, UFZ),
substrate moisture and temperature measured using spot-sampling methods (center, top,
© Rikard Gral3, UFZ), spatially resolved systems based on optical fibers (center, bottom,
© Dennis MelRerer, HTWK), and gas flow measurements (right, © Stefanie Penzel, UFZ).
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Knowledge transfer

The ValiGrin project was presented to experts at the World Congress on Green
Buildings in June 2026 in the form of a poster. The presentation was also published in
the conference proceedings: https://www.gebaeudegruen.info/weltkongress-
gebaeudegruen-2026/ (pp. 240-241).

U FZ HELMHOLTZ ﬁ&h
Centre for Environmental Research ValiGriin
Research project ValiGriin
Developing a toolset for the validation of the climate adaptation potential for

optimizing the functions of blue-green infrastructures in urban areas

Rikard Gral®, Niels Wollschizger=, Katy Bemhard®, Stefanie Penze®, Pauline Halllers, Romy Jenitschelr, Lucie Moslier
Helmhaltz Genire for Research-UFZ, 15, Leipzig, 04318, Sarony, Gemmany.
“Department Systemic Environmental Biotechnology; *Depariment Monitoring and Explaration Technologies; “Department of Urban and Envimsnmental Socilogy

In the context of climate adaptation, green roofs are an ntegral companent of urban cimate adaptation sirategies. However, during prolonged heat and drought periods, the
witalty of green roofs can decline, along with associated ecosystem services [microcimte cooling, promolion of biodiversity, and contribution to greenhouse gas reduction). This
leads to uncertainty among municipalifies, investors. and operatcrs, Refable data and assessment citeria for evaluating the functionality of these systems and their mechanisms
of aciion are often lacking. The interdisciplinary research project ValiGrin aims to ualidate the aolual performance of established green roof systems in urban environments using
universal representative parameters. Taking into account the spacific conditions of each site, the project will provids recommendations for both action and optimizaton. Decision-
makers, particuarly municipalities, receive 3 toolsat to assess the functionaiity and cimate impacts of bulking greening systems, supporting planning, optimization, transparency,
and efficency in municipal funding.

Introduction
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The monitoring system & currenty under development. We evaluated different companments of the system and evaluation algorithms. For drone flights challenges exist in
coondinating with the stakeholders and in the derivaion of calibrated surface temperatures from IR imagery, thus fturs work wil focus on comecting measurements by refersnce
measurements and index caleulation. Comparison of soil moisture sensors revealed good agresment between individual sensor values, however are strongly influenced by
sensor placement. Four sensors per mof seem to give a good fit between price and precision. First results suggest higher fluxes greenhouse gas emissions in vegetation rich
5Cs which are fiuely to be related to increased plant. root and microbial resgiration. Many green roof species (e.g. Sedum) use CAM photosynthesis and predorminantly assimilate
€0, at night. Therefore, higher daytime CO, fluxes should not be interpreted as indicating lower carbon sequestration potential. A transparent chamber will be implemented to
quantify net CO, exchange under natural light conditions. This will be complemented by measurements over 12-2¢ hours o capture dumal pattems and noctumal CO, uptake by
CAM vegetation. Beyond the development of the assassment methods, e long-tenm impact of ValiGrin depends on building capaciies among municpalites and practiioners.
The curment and upcoming knowledge transfer formats can support the sustained appication of the findings beyond the project fetime.

Discussion
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The initial findings will be presented on September 4, 2026, as part of the 215t meeting
of the Leipzig Green Roof Think Tank, which brings together experts from academia,
local government, and the field. This event will be held in a hybrid format; if you are
interested in participating virtually, please contact us at forschungsgruendach@ufz.de.

The development of the education program on green roofs is the focus of this year’s
6" Leipzig Green Roof College (see the 26™ Newsletter of the UFZ Green Roof
Research).
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