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Putting pieces to the atmosphere-biosphere feedback loop
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What can we say about the forest

as carbon sink using
SMEAR Estonia data
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2018 heat wave led to about 5-6°C warmer July at SMEAR Estonia
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Forest heterogeneity impacts on carbon exchange

Agricultural and Forest Meteorology 275 (2019) 11-23
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Forest heterogeneity lead to respiration hotspots

Main tower: 30M
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Measurements in the roughness sublayer at 30m and
at the scaffolding towers (also 30m) show higher
variability in night-time respiration than the 70m EC
system which is located in the constant flux layer.
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What can we say about forest

atmosphere feedback using
SMEAR Estonia data
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Linking in-situ GPP to remote sensed Solar induced fluorescence

A strong relationship between Solar-induced chlorophyll fluorescence (SIF)
was found with a strong correlation for mid day and on daily timescales.
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tical properties

large scale change in op

tion from forest fires
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The pollution cloud is passing over SMEAR Estonia

Fire “markers” NOx and SO2 increased substantially during the
passage of the ash cloud.
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Particle numbers increased during the same time

mean Particles 14.1-736.5
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Aerosol effect on the climate feedback system

Direct effect of aerosols on solar radiation and gross primary production in boreal and —
hemiboreal forests L i
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Figure 8. Estimated GPP dependences on Ry/ R, for all the sites (obtained as GPP = LUE - PAR using the coefficients for PAR and LUE
dependences on Ry/ R reported in Table 4).
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What can we say about the COVID19
lockdown impact using
SMEAR Estonia data
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NO2 background during the 2020 shutdown

3.0f 110m 3.0 9om { 3.0} 70m
— 2.5} 2.5}
2 | |
o 2.0} 2.0f
[ f
2 1.5 15}
X I [
e - I
N 1.0} 1.0t
0.5 05} /\l|||||||l.|||
0.0} 0.0f
2017 2018 2019 2020
3.0}
week
§2'5{ D01 W11 3.0
e | D02 W12 I /\
S 2.0} =03 m13 i
® 3 - —— 2017-2019 weeks 1-13
° W04 m 14 25" .
£ W05 mA15 R I 2017-2019 weeks 14-17
= W06 m 16 : N
. i " ]
o 10 | or mAr > 20" | — COVID shutdown (weeks 14-17) -
Z [ M 08 D - / ]
0.5 W 09 o
| M 10 2 15
0.0f c;; I
5 i
2 10

During the 2020 COVID shutdown SMEAR Estonia shows the lowest background
mixing ratios since our measurements started
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