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Figure S1: Same as Figure 4, except for average over the area [70°N and 90°N]. Time evolution 

of standardized (a) anomalies in all-sky downward longwave radiation, clear-sky downward 

longwave radiation, and longwave radiation cloud forcing; (b) anomalies in air temperature at 2 

m, air temperature 850 hPa, and lower level atmospheric stability; (c) anomalies in total column 

water vapor, cloud liquid water content, cloud ice water content, and moisture convergence; and 

(d) anomalies in total cloud amount, low-level cloud amount, medium-level cloud amount, and 

high-level cloud amount during moisture intrusions in Atlantic sector. Thick lines represent the 

average over the area [70°N and 90°N].  

  



 

 

 

 

 

 
Figure S2: Composite of the time evolution of anomalies in all-sky downward longwave 

radiation (top row), temperature at 850 hPa (2nd row), 2m air temperature (3rd row), total column 

water vapor (4th row), and 500 hPa geopotential height (5th row) during moisture intrusions in 

Atlantic sector. Composite values with significance level higher than 90% are labeled with a 

black plus sign. 

  



 

 

 

 
Figure S3: Composite of the time evolution of anomalies in clear-sky downward longwave 

radiation (top row), longwave cloud forcing (2nd row), total cloud amount (3rd row), cloud ice 

water content (4th row), and cloud liquid water content (5th row) during moisture intrusions in 

Atlantic sector. Composite values with significance level higher than 90% are labeled with a 

black plus sign. 

  



 

 

 

 

 
 

Figure S4: Composite of the time evolution of anomalies in total cloud amount (top row), high-

level cloud amount (2nd row), middle-level cloud amount (3rd row), and low-level cloud amount 

(4th row) during moisture intrusions in Atlantic sector. Composite values with significance level 

higher than 90% are labeled with a black plus sign. 

  



 

 
Figure S5: Time evolution of standardized (a) anomalies in all-sky downward longwave 

radiation, clear-sky downward longwave radiation, and longwave radiation cloud forcing; (b) 

anomalies in air temperature at 2 m, air temperature 850 hPa, and lower level atmospheric 

stability; (c) anomalies in total column water vapor, cloud liquid water content, cloud ice water 

content, and moisture convergence; and (d) anomalies in total cloud amount, low-level cloud 

amount, medium-level cloud amount, and high-level cloud amount during moisture intrusions in 

Atlantic sector. Thick lines represent the average over the area [70°N and 90°N, and 30°E and 

120°E]. Composite values with significance level higher than 95% are labele5 with plus sign. 

  



 

 
Figure S6: Same as Figure S5, except for average over the area [70°N and 90°N]. 

  



 

 

 

 

 

Figure S7: Composite of the time evolution of anomalies in all-sky downward longwave 

radiation (top row), temperature at 850 hPa (2nd row), 2m air temperature (3rd row), total column 

water vapor (4th row), and 500 hPa geopotential height (5th row) during moisture intrusions in 

Pacific sector. Composite values with significance level higher than 90% are labeled with a black 

plus sign. 

 

  



 

 

 

 

Figure S8: Composite of the time evolution of anomalies in clear-sky downward longwave 

radiation (top row), longwave cloud forcing (2nd row), total cloud amount (3rd row), cloud ice 

water content (4th row), and cloud liquid water content (5th row) during moisture intrusions in 

Pacific sector. Composite values with significance level higher than 90% are labeled with a black 

plus sign. 

 

  



Figure S9: Composite of the time evolution of anomalies in total cloud amount (top row), high-

level cloud amount (2nd row), middle-level cloud amount (3rd row), and low-level cloud amount 

(4th row) during moisture intrusions in Pacific sector. Composite values with significance level 

higher than 90% are labeled with a black plus sign. 

  



 

 

 
Figure S10: Time evolution of standardized (a) anomalies in all-sky downward longwave 

radiation, clear-sky downward longwave radiation, and longwave radiation cloud forcing; (b) 

anomalies in air temperature at 2 m, air temperature 850 hPa, and lower level atmospheric 

stability; (c) anomalies in total column water vapor, cloud liquid water content, cloud ice water 

content, and moisture convergence; and (d) anomalies in total cloud amount, low-level cloud 

amount, medium-level cloud amount, and high-level cloud amount during moisture intrusions in 

Pacific sector. Thick lines represent the average over the area [70°N and 90°N, 150°E and 

240°E]. Composite values with significance level higher than 95% are labele5 with plus sign. 

  



 

 
Figure S11: Same as Figure S10, except for average over the area [70°N and 90°N]. 

  



 

 
Figure S12: Composites of the time evolution of anomalies in total cloud amount during 

moisture intrusions from 2000 to 2016 based on Terra MODIS (top) and ERA-Interim (bottom). 

  



 

 
Figure S13: Time evolution of standardized anomalies in total cloud amount from ERA 2000-

2016, ERA 1990-2016, Terra MODIS 2000-2016 during moisture intrusions averaged over the 

area between 70°N and 90°N and normalized by the standard deviation. 

  



 
Figure S14: Time evolution of standardized anomalies in total cloud amount, low-level cloud 

amount, mid-level cloud amount, and high-level cloud amount from ERA-Interim (thick lines), 

and from Cloudsat 2B-Geoprof (thin lines).  

 

  



 
Figure S15: Time evolution of standardized anomalies in cloud ice water content from ERA-

Interim (thick lines), and from Cloudsat 2B-CWC-RO (thin lines).  
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