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!  The global hydrological cycle has intensified over the last 50 years resulting in increased precipitation at high latitudes and increased 
evaporation (decreased precipitation) in the subtropics.  

!  The global increase in the atmospheric moisture and intensification of the global water cycle has strong consequences for extratropical weather 
patterns: all weather systems, which feed on the available moisture through storm-scale moisture convergence, are likely to produce 
correspondingly enhanced precipitation rates (Trenberth, 1999).  

!  Strong contribution to the poleward moisture transport comes from the atmospheric rivers (ARs) – long, narrow, and transient corridors of 
strong horizontal water vapor transport typically associated with a low-level jet stream ahead of the cold front of an extratropical cyclone. The 
water vapor in atmospheric rivers is supplied by tropical and/or extratropical moisture sources. In East Antarctica, ARs have been related to 
several recent extreme snowfall events that strongly affected regional surface mass balance (Gorodetskaya et al 2014).  

!  The occasional nature and very narrow spatial coverage together with their intensity poses major challenges in measuring atmospheric rivers, 
especially in the Polar Regions. YOPP’s Special Observing Period in the Southern Hemisphere in 2018-2019 provides an opportunity to 
target these AR phenomena by more frequent radiosonde launches combined with cloud and precipitation measurements.  
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Figure 1. Daily cumulative snow height change 
and radar-based snowfall rate at Princess 
Elisabeth station (DML) during 2009–2012. High-
accumulation events (>10 mm w.e. d−1 ) are 
marked with circles: filled red circles for the events 
associated with ARs (Gorodetskaya et al 2014) 

Figure 2: Integrated water vapour (IWV, colors) and 
water vapor transport (IVT) at 00 UTC on (a) 19 May 
2009 and (b) 15 February 2011 (Gorodetskaya et al 2014) 
  

Atmospheric rivers and precipitation over Dronning Maud Land and adjacent Southern Ocean  

Figure 3: Total accumulated precipitation 
associated with the Feb 2011 AR event (between 
14/02/2011 00UTC - 18/02/2011 12UTC). Area 
over land is determined by minimum and 
maximum AR landfall longitudes. Star indicate 
the location of Princess Elisabeth station. 

Figure 4: Vertically integrated water 
vapour transport (IVT, shading and 
arrows units: kg m-1 s-1, only for AR 
area), mean sea level pressure (grey 
lines, units: hPa), vertically integrated 
water vapour (IWV=2cm, dashed line) 
for the AR detected on 15 Feb 2011, 00Z.  
 

Figure 5: Vertical cross 
section perpendicular to the 
AR (for location see Fig.4): 
perpendicular moisture 
transport (shading, kg kg-1 m 
s-1), perpendicular wind speed 
(dashed lines, m s-1) and 
tropopause height 
approximated by 2-PVU-line 
(thick line)  
 
 

Figure 6: Vertical profiles derived from radiosonde measurements (solid lines) and in ERA-Interim reanalysis (dashed 
lines) at Novo station on 15 Feb 2011 00Z (left) and Syowa station on 16 Feb 2011 12Z (right) for moisture transport, specific 
humidity and wind speed.  
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Atmospheric rivers monitoring and measurements during Antarctic Circumnavigation Expedition 
ACE Expedition:  

December 2016 – March 2017 
AR forecast and monitoring => when to launch radiosondes 

Figure 7: Integrated water vapour transport (left), potential temperature at 2PVU surface 
(center)  and integrated water vapour (IWV, right) from ECMWF operational forecast for 
20170104 00Z.  

Figure 8:Vertical profiles derived from radiosonde measurements 
during ACE during the AR on 3 Jan 2017, 230909 UTC: air and dew 
temperature (left), zonal, meridional and total moisture transport 
(center), wind speed and specific humidity (right) 
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