MSc: PhD:

Changes in radiative The role of land- |

forcing due to clear-cutting atmosphere interactions §
in Sweden on temperature

variability and extremes
iIn Fennoscandia

Iris Muzic¢-?, Terje K. Berntsen?, @ivind
Hodnebrog?, Jana Sillmann3, Yeliz Yilmaz?

Iris Muzié!, Patrik Vestin!, Anders Lindroth?,
Meelis Molder!, Tobias Biermann?-?,
Michal Heliasz!2, Janne Rinnet

-
3
IDepartment of Physical Geography and Ecosystem Science, .
Lund University, Sweden

2Centre for Environmental and Climate Research,

Lund, Sweden

LCICERO Centre for International Climate Research,
Oslo, Norway

’Department of Geosciences, University of Oslo, Norway
3University of Hamburg, Germany

L]I‘NBEEIR ICOS :;%m : OCICERO Hlﬂ&?{)é
CONCLUSION (MSc)
AlM Based on available data, clear-cutting AlM
* to determine the net climatic in southern and central Sweden had a * to investigate the coupling
effect of clear-cutting in warming effect on climate while in effect between terrestrial
Sweden by comparing northern Sweden clear-cutting had a biogeophysical forcing
radiative forcing by albedo net cooling effect. and atmospheric blocking
change and radiative forcing for the assessment of
by CO, release due to high-temperature extremes
clear-cutting in Sweden ‘ in Fennoscandia
Mean net radiative forcing of clear-cutting ‘ ..:
14 in Swed ith a 95% confid [ |
STUDY SITES - <10 1 In Sweden with a conti :lnce Il"lt?:::f .\Q STUDY AREA
) ean net albeado change ‘ )
* Norway spruce and 4 ] i == and carbon dioxic.:le re{easeng 1 ‘ e WRF-CTSM domain extent
Scots pine forests 1 95% confidence interval '33‘ -
3t o
sarerger  OVartberget forest and | =1L ﬂmmm i
~ Degerd mire (64°N) E . :
SWEDEN A g -
AY Norunda forest and 3’ U TvveTers ovsseen b
0sla *g"::c‘:;:jn " clear-cut (60°N) v P!
o R wrv - Hyltemossa forest | C?:Srflig?{ﬁj?n
MARKTP nuanis a@nd clear-cut (56°N) i

- \A\--\"W}

The cumulative difference between the mean daily absorbed radiation in forests and
clear-cuts in Hyltemossa (dashed line), Norunda (solid line) and Svartberget (dotted line) Article | Article Il Article llI
7000 r ' . - _
= Topic Recent temperature Extreme high- Anthropogenic impact
re 1 variability and trends temperature event in the future -
- . P, -
6000 qu . Investigate the . Investigate the extent y |
objective : L Investigate the extent ; -
interannual variability, * to which land use M -
: to which land cover . >
spatial pattern and g A iy and climate change ! 5
5000 magnitude of yP . will affect the severity
. severity of a "
near-surface air haatwave of a heatwave & Sy
temperature in the future '\
4000 ~ | . :
NE g Region Fennoscandia Selected areas Fennoscandia
o
— 17 | /
g Period Spring and summer Spring and summer -
3000 1995-2020 in 2018 in the future R
-ﬁ' -
Tool WRF-CTSM - |
2000 r -
Resolution 20 km 4 km 12 km ww
| Methods Model evaluation
1000 +
Variability and trends Land-atmosphere Sensitivity tests,
detection, extreme coupling strength, physical climate -
0 L2 | J event definition sensitivity tests storyline approach
2014 2015 2016 2017 2018 2019

* J|atitude increase:
radiative forcing by albedo change ]
radiative forcing by CO, release §

e evaluation of the state-of-the-art coupled climate
model WRF-CTSM

* assessment of the contribution of land cover to
severity of heatwaves during atmospheric
blocking events in the present and future climate

e differences in summer albedo in Sweden have
higher contribution to radiative forcing than
the winter albedo =]
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