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Objectives and Summary 
In this project we processed, validated and analyzed air temperature, air pressure and wind data which 

have been collected on a ship. An automatic weather station (AWS) specifically designed for atmospheric 

data collection from ships has been purchased and installed on the ferry Marie Martek which travels 

weekly between Nuuk and Kapisillit in October 2016 (Fig. 1). Visualization of the data is done in the 

common areas of the ship and thus active community involvement granted. The collaboration with Martek 

APS has been very fruitful and a pleasant part of the project. 

 

Figure 1: The weather station mounted on the vessel Marie Martek and the visualization in the boat. Note that all the hardware 
is financed through other projects. 

Transects and Climate gradients 
As of beginning of May 2018, 34 transects between Nuuk and Kapisillit have been recorded, about 10 

technical inspections and one thorough reference test have been performed. 



We found very interesting patterns of climate variability in the fjord system. Exemplarily, we show two 

transects in Figure 2 for all measured parameters. In the winter example, it is about 5°C colder in Kapisillit 

than in Nuuk, with higher humidity, higher wind speeds and a higher pressure while in summer air 

temperature is higher in Kapisillit, relative humidity lower, wind speed more variable and pressure lower. 

 

Figure 2: Two examples of the recorded transects for air temperature (AT), relative humidity (RH), wind speed (WS) and pressure 
(QFE) for a classical winter example (left, 30 January 2018) and a summer example (29 June 2017). 

 

Summarizing all transects, we can see in Figure 3 a clear seasonal dependence. Blue and red colors indicate 

winter conditions and at lower longitudes (closer to Kapisillit) lower air temperatures, when plotted in a 

normalized manner. Summer months indicate the opposite. Changes can easily get up to +/- 5 °C (Figure 3). 

 

 



Figure 3: All recorded air temperature transects as a function of longitude relative to Nuuk. The color code shows the time of the 
year (red and blue: winter months, green and yellow: summer months). 

Reference test 
 

The first reference test was performed right after the AWS had been installed on the ship. When 

conducting this test the ship was not moving. The results of this reference test, as shown in Table 1, show a 

very good agreement between logged data and reference measurement. 

Table 1 Reference test shortly after the installation of the AWS. Date: 11
th

 October 2016, ship in dock. 

 
   

 
   

  logged reference time:   logged Reference time: 

QFE: 1016 1013 13:21         

AT: 2 1.62 13:36         

RH: 74 72.62 13:36         

WS: 3.2 3,1 / 2,9 13:38   3,2/ 3,7 3.3 13:39 

 

About one year after the AWS had been installed on the ship a new reference test had been performed on 

27th of July 2017. This time a series of measurements was conducted while the ship was sailing between 

Nuuk and Kapisillit. From Nuuk to Kapisillit a measurement was made about every 20 minutes, on the way 

back about every 30 minutes. Taking a closer look at the data reveals some discrepancies for some 

measurements, especially for Wind measurements which in general is a difficult parameter to measure. 

Furthermore this test had been performed by one person only, which results in comparing sample values 

(reference) with averaged values (logged). Altogether the results show good agreement (see Table 2). 

Table 2: Average difference for 15 measurements on 27 July 2017 between values logged at shipboard weather station and 
Asiaq’s reference equipment. 

AT (°C) -0,3 

RH (%) -1,0 

WS (m/s) -1,9 

 

Outreach 
The outreach component was an important pillar of the project. Visualization of the data is done in the 

common areas of the ship and thus active community involvement granted. The collaboration with Martek 

APS has been very fruitful and a pleasant part of the project. 

Future work 
The project served as seed money for data analysis and we proofed that the results are scientifically 

interesting and give a unique way to describe fjord climate gradients. 



Based on this we managed to include the monitoring in an ongoing long-term effort, the ClimateBasis Nuuk 

programme. 

We currently work within this framework on (I) testing satellite-derived climate-data and their performance 

with our ship-board data as a validation tool and (II) analyzing the performance of down-scaled climate 

model output. If these methods proof successful we can expand the time-series into the past/future. 

Budget used 
There were no significant deviations between the planned and the used budget.  

Tasks Description Price Quantity 
Amount 
planned 

Project management Academic 400 10 4000 

Weather station for Marie Martek    96000 1 96000 

Installation of AWS on Marie Martek TEC 360 80 28800 

Reference tests on Marie Martek TEC 1000 1 1000 

Data processing, correction and validation Academic 400 60 24000 

Data analysis and publishing/reporting Academic 400 100 40000 

Project sum       193800 

Third-party financing (GEM)       124800 

Final Proposal sum       69000 
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