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1. INTRODPUCTION .
s ™ | £ o2 The table below lists the simulated climatic effects of biogenic aerosols over the whole

We have quantified the radiative effects of temperature dependent aerosol g ] - 3 o1 boreal forest region. AOD is the total AOD, bioAOD is the biogenic part of AOD, bioFORcl
optical depth (AOD) over the southeastern USA (Mielonen et al. 2018). - | * o0 ‘ IS the clear-sky forcing of biogenic aerosols, bioFORall is the the all-sky forcing of biogenic

« the temperature-dependent AOD component was linked to biogenic ~0.05 | p_— aerosols and accordingly_, FORcl and FORaII_ are tr_\e clear-sky and all-sky forcings of the

volatile organic compounds (BVOCs) Simulation 5l earellita total aerosol load. PRES is the present day simulation whereas AFUT and AFUT,,,,, are

L . o4 o e , | | | | the changes between the present day simulation and the future simulations. Positive

Boreal forests also emit significant amounts of BVOCs during summers 3 2 1 6 1 2 3 & o 87 ; 5 0

LST anomaly [K] LST anomaly [K] changes indicate larger values in the future. The average summertime temperature in the
studied region is ~ 2 K warmer in the future simulations.

(JJA) so we used climate modeling and satellite remote sensing to see if we
could quantify the aerosol radiative effects of these BVOC emissions. Canada

SR 12 SUMMER bioAOD | AOD | bioFORcl bioFORall
2. METHODS 041 ciope 62003 il ONEY [W/m?]
00751 Slope 51e-03

0.03 -

Climate model: ECHAM®6.1-HAM2.2-SALSA (Kokkola et al., 2018) ¢ PRES (2012) 0.015 0.083 -0.63 -0.27 72

. . % 0.02 - g 0.025 - )| .

* T63L31-resolution (1.9° x 1.9°, 31 vertical levels) § S I AN

- 11-year simulations (CTRL + noBioSOA) for present day (PRES: 2006-2016), N . oot It T AT ~2K Change from present day

future (FUT: 2045-2055), and future with current emissions (FUT,15) 0.00 - . of® " AFUT (2050) 0.004 -0.023 -0.26 0.62 -0.12 -0.27 -4

- free runs with SST and SIC (CMIP5) averaged over 11 years ~o01- Simulation oors] Satellite

* ACCMIP emissions for 2012 and 2050 (RCP8.5) E & =4 LSTaf’,oma.y [ Ki] ;5 a T 5 Lsfinomaly [K]a ; AFUT, 1o 0.006 0.008 -0.21 -0.27 -0.12 -0.35 -4
Satellite data (2005-2011, Level 3) Siberia

* AATSR: Land surface temperature (LST), Aerosol optical depth (AOD) ool o A ) ) o ~ ~

° AlRS Carbon Monoxide (CO) slop~ 2.7e-03 015 slope 3.4e-03 '4 COI\!CLUb[OI\!b /'\\l\!D -l./'\\|.<|:'/—\\\./\.//—\\\/ l\./“:SS/'\\Gl:

0.04 -

* OMI: Nitrogen Dioxide (NO,)
« MODIS: Thermal Anomalies (FRP), Land cover types (IGBP)
* Products mainly collocated to a daily, 1° x 1° grid

0.10 -

No clear relationship between AOD and LST was found over the whole boreal region
0.05 - ) : i .5. * One region exhibited a clearer dependence probably due to higher
000 ] 2 *,.% e . anthropogenic emissions

0.02 f

Biogenic AOD
AQOD anomaly

0.00 -

. . . . N . ] ] ] . . .
 To avoid smoke contribution we only analyzed pixels with | ,,J- % « Simulations were in good agreement with satellite observations
« air masses coming from the north (based on ERA-Interim data) o Simulation 0101
o . . . In the future, clear-sk rosol forcing is ex ' '
* no thermal anomalies in the surrounding pixels or north of the pixel 5 0 ; ] ; 3 100 75 30 35 00 25 50 75 t. c uture, clear-sky aerosol o cihgis e pegteq o (?Iecrease I anthropogenic
LST anomaly [K] LST anomaly [K] emissions decrease even though biogenic emissions increase

* no anomalously high CO/AOD concentrations » All-sky forcing will increase in a warmer future and biogenic emissions contribute

approximately one third to it

Comparisons were done using pixel-wise anomalies together with regional anomalies Western
b Russia
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analyzed as a whole and the ple?tzq%r_ls are r?c')o[;‘,?_ anolmall Itesd eth 3
subregional analyses were Sl.mu ate ‘ogenic 'S calcuiate . as he — = REEERENCES
done for Canada. Siberia and TV difference between the CTRL and noBioSOA Simulation Satellite A A =
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