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In the reporting period, an idealised setup of regional climate engineering (Quaas et al., 2016)
has been implemented that would aim to mitigate climate change locally (in the chosen example,
North America; see also report for 2017 and request for 2018) by cloud modification within the
MPI-ESM (Girogetta et al., 2013). The idea was to test the hypothesis that regional climate
engineering is feasible without significant climate modifications outside the target area. However,
the simulations conducted in the reporting period showed clear climate responses outside the
target area, especially Arctic warming (Dipu et al., in preparation).

The teleconnection between local cooling and the simulated Arctic warming was analysed in the
simulations (Fig. 1): a clear pricture emerged in which an anomalous circulation was documented
that led to anomalous heat transport into the Arctic region. Besides this documented
teleconnection, further a clear impact on Tropical precipitation was distinguished that also could
be traced back to dyanmics changes (Dipu et al., in preparation).
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Figures

Compsite anomalies of Temperature (°K), Compsite anomalies of Temperature (°K),
Precipitation (mm day), and Precipitation (mm day™), and
Wind vector at the surface (ms™) LCE standardized SAT anomaly > -0.5 Wind vector at the surface (ms™) LCE standardized SAT anomaly < -0.5
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Compsite anomalies of Stream funtion (ms"), Compsite anomalies of Stream funtion (ms"),
‘Geopotential (m) and Wind vector (ms™) at 200hPa LCE standardized SAT anomaly > -0.5 Geopotential (m) and Wind vector (ms™') at 200hPa LCE standardized SAT anomaly < -0.5
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Fig. 1. Composite anomalies of (a) surface air temperature (SAT), (shaded), precipitation (green
contours are for positive and brown contours for negative anomalies (contour,-2.0 to 2.0 mm d,
with spacing 0.256 mm d”'), and wind vector at the surface for conditions in which the standardized
SAT in the LCE region > -0.5, (b) as (a) but for conditions in which the standardized SAT in the
LCE region < -0.5. The green (experiment) and yellow (control) dotted lines represent the core of
the jet stream (max. zonal wind between 300 and 200 hPa). (c) Composite anomalies of the
stream function (shaded), geopotential height (green contours are for positive and red contours
for negative anomalies) and wind vector at 200 hPa for conditions in which the standardized SAT
in the LCE region > -0.5, and (d) as (a), but for conditions in which the standardized SAT in the
LCE region < -0.5.



