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SIMBA

SIMBA: This is thermistor string based ice mass balance buoy (IMB)
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©CHINARE

©NABOS2018 © MOSAiC

©CAATEX2019
The Coordinated Arctic 
Acoustic 
Thermometry Experiment 

Chinese National Arctic Research 
Expedition

Nansen and Amundsen Basins Observational System

High-resolution Snow and Ice Mass Balance Array(SIMBA)

YoungSound, East Greenland
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SIMBA (33) deployed in 
the Arctic Ocean by the 
end of 2019
Table was checked on 22, 
April, 2020 when 17 
SIMBA buoys in the table 
were still working
Another at least 8 
SIMBAs have been 
deployed by partners 
between 2020 – 2022
• MOSAiC leg 5
• CHINARE2020/2021
• YoungSound

The data are available at 
https://simba.srsl.com/fmi/
https://simba.srsl.com/pric/
https://simba.srsl.com/nmefc/
and will be released for open 

access after quality control
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Seasonal daily mean: air temperature, snow depth, downward
shortwave (c), and longwave (d) radiative fluxes for each ice
season between 1 November and 31 May. The solid lines
represent decadal daily maximum (red), minimum(green) and
average (black) values. The shadow raea represents the
standard deviation (STD). For snow depth, daily mean values rae
given as thin color lines.

The accumulated total precipitation and mean air
temperature between 1 November and 31 May.

Temperature rise -> thinner ice thickness; 
shortened ice season; 
Is this really the case?

Temperature rise

Thinner iceMore snowfall

Shotter ice season

?

?
? ?

?
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Lei et al., 2022, 
Seasonality and 
timing of sea ice 
mass balance and 
heat fluxes in the 
Arctic Transpolar 
Drift during 
2019/20, 
submitted to 
Elementa
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Ongoing modelling work: 
SIMBA drift pattern in the Arctic Ocean. 
Initial ice thickness were different 
resulting faster ice growth for 
PRIC0805. The bottom ice growth 
patterns for both SIMBAs are similar in 
winter. More melting was seen along 
PRIC0805 drift trajectory in the south.
HIGHTSI model simulations along two 
SIMBA drift trajectories(black) were 
simulated. Weather forcing were 
ECWMF reanalyses.

PRIC0805

FMI0504r

Modelled snow death and ice thickness for FMI0504r Modelled snow death and ice thickness for PRIC0805

Storm events

SIMBA ice thickness SIMBA ice thickness

SIMBA snow depth



SIMBA deployment during – Le 
Commandant Charcot test cruise

Espen Storheim, NERSC

Chinese National Arctic Research Expedition 
(CHINARE2021) Ruibo Lei, PRIC

SIMBA deployed by Danish Navy personnel

Young Sound deployment, in collaboration 
with Aarhus University

FMI SIMBA snow and ice mass balance buoy 
deployment in 2021

in collaborations with NERSC, PRIC and Aarhus University

SIMBA drift trajectories 
until 4, Feb. 2022

The Unmanned Ice 
Station (UIS): a new 
prototype of 
IMB/PRIC
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Summary
SIMBA: Thermistor string based IMB, a good a feasible component of the INTAROS.
Parameters: Temperature regimes of near surface air, snow, sea ice and ocean; Snow depth and 
ice thickness; ice drift trajectories (GPS).

SIMBA data processing: algorithm development, mathematics.
SIMBA data analyses: sea ice physics, air-snow-sea ice-ocean interactions; modelling.

Data:
https://simba.srsl.com/fmi/      (raw data)
https://simba.srsl.com/pric/ (raw data)
https://simba.srsl.com/nmefc/ (raw data)
https://catalog-intaros.nersc.no (ongoing)
PANGAEA for MOSAiC SIMBA data (Lei et al., 2022) (done)

Scientific papers: data analyses; modelling studies

SIMBA deployment in the future: in close collaboration with CHINARE, NABOS and other 
international field programs.


