
TWISTER - Towards a Wider Understanding of the Impacts of Polar Low Systems on The Marine  
Environment and their Repercussions on Humanity  

 

Figure 1: map showing the regions of the Arctic 
Ocean that are commonly affected by Polar Low 
storms. The frequency of these extreme events is much 
higher across the Nordic Seas, and in particular the 
Barents Sea (in dark blue) than elsewhere (source: 8). 

BACKGROUND 
The Arctic Ocean is witnessing an increasing trend in the frequency of 
extreme weather events (1, 2). The most intense form of polar mesoscale 
weather systems is referred to as a “polar low” (PL); hurricane systems 
(typically 100-1000 km in diameter) with very low average 
temperatures. They occur over ice-free waters, and can have a direct 
impact on primary production (3) and affect operations such as oil and 
gas drilling in the hurricane’s track. 
Between 1995 and 2009, the number of PL events per winter season 
above the Nordic Seas increased from 26 to 47 (4, 5). The frequency of 
these events is highest in the Barents Sea, where sea ice is retreating 
particularly rapidly due to warmer temperatures (6, 7) (Figure 1). 
A major priority in the Nordic area is now the early detection and 
prediction of PLs, and the investigation of their characteristics and 
movements. There is a strong need to develop new and improve existing 
methods to detect and monitor these hurricane systems. After PLs pass 
across the sea surface, a unique opportunity arises to study physical and 
biological changes in the upper ocean using satellite data. 
 
AIMS 

1) Determine when, where and why polar lows occur in Barents 
Sea and adjacent waters 

2) To monitor the impacts of polar low events on the following 
parameters: rate and extent of primary production, affects on 
higher tropic levels (especially demersal populations) 

3) Improve the understanding of polar low events and threats for 
the industries and the government 

TASKS  
PLs will be studied by using an approach that was developed in NIERSC 
(9) for the detection and tracking of polar lows via integral geophysical 
characteristic of water vapor and cloud liquid water content retrieved 
from satellite passive microwave data (1 PostDoc, 1 PhD funded by the 
University Centre in Svalbard, 1 Principal Investigator - PI). This 
approach is most attractive in the polar areas, which are characterized by 
low water vapor and cloud liquid water values. 
Remote sensing is also used to determine primary production in «hot 
spot» PL regions before and after such events (1 master student + 1 PI). 
Determination of primary production is retrieved from satellite passive 
active data. In combination with the latter, modelling historical and 
current long-term marine ecosystem datasets (with emphasis on fish 
populations) will be applied to investigate the importance of those 
regions for the industry/government (1 PhD student, 1 master student). 
Furthermore, qualitative and quantitative social science methods will be 
used to evolve stronger collaborations with local/regional representatives 
of the oil, gas and fishery industries unveil a better understanding of PL 
events and their threats (1 PostDoc). 

BUDGET & DURATION 
10.125 Mio NOK for 2014 – 2017 

 

 

 

 

DELIVERABLES  
The major outcomes of the project research will be published 
in appropriate peer-reviewed journals, databases of the co-
partner universities and on the project website 
(www.twisterproject.no). The research outcomes will be 
summarized in reports and will be distributed to the relevant 
political authorities, oil/gas companies and research think-
tanks. The major results of the project will be incorporated 
into web materials: Web map of PL regions and database of 
water vapor fields over the Barents Sea and adjacent waters. 
 
PARTNERS 
PIs: F. Nilsen (PI), Physical Oceanography Dept., The 
University Centre in Svalbard; E. Zabolotskikh, Russian State 
Hydrometeorological University - Satellite oceanography 
Laboratory, St. Petersburg; Plus partner institutions from 
Russia, Norway, Germany, and Denmark. 
 
OUTREACH 
The analyses will improve the understanding of PLs on 
energy production and fisheries, which is relevant for several 
Nordic industries and politics. Several workshops and 
international scientific conferences will be held with joint 
participation of representatives of business, government and 
science. The conferences will also accompanied by polar lows 
photo exhibition. Moreover, collaboration with co-partner 
institutes will contribute to the exchange of knowledge 
between science students through the organisation and 
running of a specific PhD course/workshop for the ARCTOS 
network. The project will also contribute to public 
understanding of PL impacts through participation in the 
"Frozen Planet" film project, led by the BBC.  
 
  
 
 
 

PHASES 

 

2014 2015 2016 2017
Preparation, hiring (PIs)

modelling analyses of historical+current biological datasets (PhD2, master 2)
Development of communication ways with industry/government (PostDoc2)

	   conference, meeting

monitoring of remote sensing data (PostDoc1, PhD1, master1)

conference, meeting, PhD workshop
Outreach

data analyses and writing papers, finishing up
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