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» The aim of this study is to improve the
parametrisation of carbon sequestration and
storage of street trees using observations from

Improved understanding of
urban carbon cycle
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» Carbon and water fluxes and pools have been ”
monitored in two streets with two tree species
(Alnus glutinosa and Tilia x Vulgaris) in 2002-2014
» Develop and evaluate the urban land surface model ol ek
SUEWS and the soil carbon model Yasso 250 500 750 1000
X (m)
Figure 1. The measurement sites and modelling areas in Helsinki are
located on two streets (©OKaupunkimittausosasto 2019, Helsinki, Finland)
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Measurements and models
used In the study

Yasso
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SUEWS

» The Surface Urban Energy and Water Balance Scheme
(Jarvi et al. 2019)

» Simulates the urban radiation, energy and water balances,
and carbon dioxide exchange with meteorological
variables and surface characteristics

> The soil carbon decomposition model Yasso15 simulates
the stock and the annual changes of soil carbon
(Jarvenpaa et al., 2020)

Previous research mostly in forest and agricultural soils
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Figure 2. The seven surface types in SUEWS (Ward et al., 2016)
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Improvement of SUEWS
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> Photosynthesis and evaporation are determined by surface
(stomatal) conductance

» Photosynthesis is estimated with empirical canopy-level model,
depending on potential photosynthesis, leaf area index, air
temperature, specific humidity, soil moisture and shortwave radiation

> Soil moisture parameters are developed further with urban
measurements to fit street trees
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Figure 3. Relations for the dependence of surface conductance (g) on
environmental factors for this study (red) in 2007-2009 and from Jarvi et al. 2019
(black)
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» New parameters for street trees increase the amount of
photosynthesis

» The performance of stomatal conductance model will be
evaluated with how well the modelled evaporation
compares against sap flow measurements from the
street trees
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Figure 4. Modelled diurnal cycles of street tree photosynthetic
carbon uptake for this study (red) and with Jarvi et al. 2019
parameters (black) averaged over summer 2012

@ @ D3067, EGU2020-13833




INAR Evaluating Yasso In street solls

INSTITUTE FOR ATMOSPHERIC AND

EARTH SYSTEM RESEARCH
> The soil carbon decomposition depends on temperature, > The modelled annual soil carbon stock is evaluated against
precipitation and soil type loss-on-ignition based soil carbon measurements from streets
> Two test streets were constructed in 2002 and soil carbon > Yasso is able to model the initial carbon loss and its
stocks were monitored until 2014 subsequent stabilization
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Figure 5. Modelled (black) and measured (red) average carbon stock in soil (+SD) for Norkkokuja (left) and Pausterinkatu (right) streets
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» Measurements from urban streets in Helsinki are further used to evaluate the urban vegetation and
soil carbon models

» The surface conductance of street trees is improved with sap flow measurements and evaluated
using an independent measurement year

» The modelled soil moisture is evaluated against soil moisture observations from the street soils

» The impact of local spatially variable temperature provided by SUEWS to the soil carbon
decomposition in Yasso is further studied in urban areas
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