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KvarkenSpaceEco
Project

Both the Kvarken Kvarken Space

Center and  the Mission KvarkenSat

are part of the project

10 partners, coordinated by

University of Vaasa

Running from 09/2019 to 06/2022 

budget 1.86 Million euros

http://www.kvarkenspacecenter.org



Old Space New Spacevs



Kvarken
Roughly 526 000 

residents

Finland: Pohjanmaa (Österbotten)

Keski-Pohjanmaa (Mellersta Österbotten)

Etelä-Pohjanmaa (Södra ÖsterBotten)

Intersection of 

commercial routes

Sweden: Västerbotten  

Örnskldsvik

Under utilization of New Space opportunities



Kvarken Space Center
Goals:

Foster long term space based data 

utilization in the area

Develop local expertise and local and 

international co-operation networks

Demonstrate capability

• Data portal and the ground station

• The KvarkenSat Mission

Provide initial and long term industry

support



Demonstration I

Create online portal to facialiate

the usage of the data and 

the local applications

Development of data access and 

algorithms that create value for 

local companies and organizations



Problems of Space Based Data

Multitude of data sources – satellite, 

other space missions, other relevant

geospatial data
Absolute amount of data transferred

from space staggering – at the start

of this year, 4987 satellites in orbit

of which 1957 are operational

(UNOOSA & UCS)

Different data pipelines and 

transformations for different uses

Problems of transfer, storage and computing power



Google Earth Engine

Availability of data, Storage of Data, Computing power



Google Earth 

Engine  App

example:
Based on Landsat data and ”High-Resolution Global Maps of 

21st Century Forest Cover Change” (2013) Hansen, Potapov, 

Moore, Hancher, Turubanova and others.

Global Forest Change



Demonstration II

Satellite Mission ”KvarkenSat”

Payload customized to area needs

Launch in 2022 from Kiiruna, Sweden

Command and Control from ground

station located in Vaasa



Cubesats

Picture credit: IcEye (left) and NASA Cubesat 101



KvarkenSat Ground Station

Kannan Selvan



Satellite Communication

• Satellite communication
is composed primarily of 
three segments
• Transmitting ground

station and uplink media

• The satellite

• Downlink media and 
receiving ground station



Ground Station

• The primary goal of the ground station is to
communicate with the spacecrafts and satellites.

• They are the main source of interaction with the
satellite to transmit control commands to the satellites
and receive back satellite data.

• Ground station play an important role in any satellite
related operations.



SatNOGS Network



SatNOGS Ground Station Block Diagram



Ground Station Prototype I

• TA-1 turnstile and Winkler

turnstile antenna

• Omni-directional antennas

with low gain

• Used only for reception

capabilities

• Operating frequencies

• 137-152 MHz (VHF)

• 435-445 MHz (UHF)



Ground Station Prototype I

• Ground station running

SatNOGS client using raspberry

pi 3 and RTL-SDR

• SatNOGS predicts satellite

passes, and accordingly

activates SDR to save the

signals of the right frequency

at the right time as an audio

file

• Saved audio is then

demodulated and possible

telmetry values decoded



Prototype I Results

• Waterfall of beacon

signal, audio and 

demodulated data 

can be visualized

• Beacon – satellite

signal signifying its

presence tracked by

any ground station

consisting of 

telemetry data



Prototype I Results

• Waterfall from M6P, 

UNISAT 6 and AALTO-

1 satellites operating 

at UHF frequencies

• Each satellites use

different beacon

modulation like BPSK, 

FSK and CW



Prototype I Results



Prototype I Results



Ground Station Initial Plans (1/2)

• Ground station similar to 
stationary ground station by 
Aalto or a mobile ground 
station by N66 Connect 
Sweden

• KvarkenSat ground station
will be implemented based on 
comparison of different
ground stations, their
documentation and  
experiences

• Using rotator controllers with
both uplink and downlink
capabilities



Ground Station Initial Plans (2/2)

• Will use VHF and UHF yagi antennas for transmitting and 
receiving operations

• Satellite dish reception operating in a certain frequency
band – S band, C band or L band, exact band to be chosen. 

• Upgrade to SDR transrecievers like USRP B210, power
amplifiers, LNA, cables and other components to be decided
based on comparisons

• Goal: to receive and to distribute Kvarken specific data from
satellites to different entities to use. 



Climate Change

Kendall Rutledge



Representative Concentration Pathways

IPCC AR5 Synthesis Report: Climate Change 2014



Shared Socioeconomic Pathways

SSP1 Sustainability – Taking the Green 
Road (Low challenges to mitigation and 
adaptation)

SSP2 Middle of the Road (Medium 
challenges to mitigation and adaptation)

SSP3 Regional Rivalry – A Rocky Road 
(High challenges to mitigation and 
adaptation)

SSP4 Inequality – A Road Divided (Low 
challenges to mitigation, high challenges to 
adaptation)

Representative Concentration Pathways

IPCC AR5 Synthesis Report: Climate Change 2014
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Integrated Assessment Models


