
Remote Sensing and EO activities at the University of Turku 

Niina Käyhkö 

Associate Professor 

Department of Geography and Geology 

GEO meeting/SYKE  

May 23rd, 2018 



Geospatial competence at the 
University of Turku (UTU) 

remote sensing, image processing, Earth Observation, LBS, 
geostatistical analysis and geovisualization play a cross-
cutting role at UTU’s educational, research and 
networking activities 

 

The leading research and education role of geospatial 
applications is at the Department of Geography and 
Geology 

 
EO skills are increasingly used and applied in 
biology (landscape ecology, environmental 
modelling), information technologies (software 
engineering, business innovations), economics 
(economic geography, business), medical sciences 
(health geography), social sciences (urban studies),  
humanities (archaeology, landscape studies) and 
education (geospatial/geomedia).  

www.utu.fi/utu-gis 
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Earth Observation focus at the Faculty of 
Science and Engineering 

EO is linked with research objectives and scientific challenges of the 
multidisciplinary research teams from Geography, Biology, Geology and 
Future Technologies  
 
Key application fields are: 
 
• Fluvial processes and flood modelling 
• Land cover and land use mapping and land change analysis 
• Biodiversity and mapping of forest dynamics 
• Coastal and marine environments 
• Urban climate 
• Participatory planning and citizen-science approaches  
• EO innovations and business development  

 
We use multiple data sources of remote sensing, from field measurements (LiDAR, UAV, 
aerial images) to satellite imagery, both optical and radar (Modis, Meris, Landsat, Spot, 
Sentinel…)   
 
Few application examples…. 

 
 



Photogrammetry and UAV 
applications in fluvial studies 

Aerial photography based bathymetry 
modelling allows us to create depth models 
at high spatial resolution, based on the 
connection between water depth and 
measured reflectance. Several models have 
been tested and developed on the Tana 
river in Lapland.  

LiDAR applications in fluvial 
research  

Laser scanning has enabled highly accurate data 
gathering with increased horizontal and vertical 
precision and better availability of detailed spatial 
data. For example, airborne laser scanning (ALS), ALS 
systems for bathymetric measurements, fixed-position 
terrestrial laser scanning (TLS) and mobile laser 
scanning (MLS), such as boat- and cart-based mapping 
systems (BoMMS/CartMMS), have revealed new 
potential in fluvial research.  

 http://www.utu.fi/en/sites/fluvial/Pages/home.aspx 



Mapping extensive and inaccessible forest areas:  
case Amazon 



http://tanzania.utu.fi/ 

developing participatory mapping methodology, which utilizes open 
data catalogues and cloud computing capacity (Open Foris tools, 
Google Earth Engine) combined with participation of local experts 

Mapping plantation forests in Tanzania with OS and  
cloud solutions 

• Data collection event in Dar es Salaam  
• 22 Tanzanian students and forestry 

experts 
• 4 days Collect Earth training,  4 days 

data collection 
• Target: 7000 plots 

• Total 5940 after data cleaning 
• Follow-up event in November 2016 

• Collect training and results 
dissemination 



Turku Urban Climate 
Research Group 
(TURCLIM)  

7 

Air Temperature Modeling 
Data 

• Landsat 8 Thermal Infrared Band 10 

• CORINE (20 m) 

• TURCLIM Air Temperature 

 

Air Temperature Prediction Accuracy (at 3 m height) 

• March (93.7 %) 

• July (98.3) 

• August (97.7) 

• October (92.8) 

• December (92.1) 

Air temperature (at 3 m) map for 3 July 2015. 



Use of time-series of SAR satellite data 
(Sentinel1) to detect crop types and 
crop rotation in Yläneenjoki, SW 
Finland.  
 
The information is used to compute 
nutrient loading from agricultural 
areas to rivers. 

Use of time-series of SAR satellite 
data (Sentinel 1) to detect crop 
types and crop rotation 

Carlos Gonzales Inca, Department of 

Geography and Geology, University of Turku, 

Finland (cagoin@utu.fi) 



The initial data originate from MERIS 3rd data reprocessing with MERIS 
Ground Segment Processor Version 8.0. Multiband reflectance time 
series were extracted for 4600 point locations for the ice free periods of 
1.6.-30.9. in 2004-2011. We were interested in the similarities in the 
shapes of the temporal patterns, and the effect of differing reflectance 
levels were removed by normalizing each time series by its annual mean 
and standard deviation. 
 

METHODS 

Identifying areas with similar temporal behaviour from  
MERIS reflectance time series Tapio Suominen, Department of Geography and Geology, 

University of Turku, Finland (tapio.suominen@utu.fi) 



Science-practice solutions from EO data:  
case Village Land Use Planning in Tanzania 

– is feasible for stakeholders to use  

– enhances shared understanding of the location and nature of places, areas and 

boundaries under discussion 

– increases spatial accuracy, precision and  

detail of the plan 

– reduces field tracking time 

 

 

High-res satellite image  

as a base for community  

mapping 

http://tanzania.utu.fi/ 



Remote sensing boosting new businesses? 

• alticSatApps strives “to 
“BalticSatApps strives to 
speed up the market 
uptake of EO satellite 
data in the Baltic Sea 
Region by utilising 
societal challenges and 
needs along with the 
developer community as 
innovation drivers” 



Copernicus Academy 

Since January 2018, UTU has been a Copernicus Academy member.  
 
Our main focus as a member of the Copernicus Academy is: 
 
• Speeding innovations and business from Copernicus data in the Baltic Sea Region  

(as part of the Baltic SatApps project) 
• Disseminating and promoting the Sentinel data use possibilities in Finland (awareness, 

promoting data access, training experts etc.) 
• Developing open-access teaching and learning materials based on Copernicus data 
• Develop internship possibilities for students and graduates (in RS companies) 
• Linking North-South possibilities into Sentinel user realm through our strong cooperation 

in East Africa (Tanzania living lab case) 

http://copernicus.eu/main/copernicus-academy 



Remote sensing education in Geography: BSc/MSc -curricula 

BSc level/Geography 

 

Introduction to Geoinformatics  
(5 ECTS) 

 

Methods in Physical Geography  
(5 ECTS) 

 

Methods in GIS (5 ECTS) 

 

Methods in Remote Sensing  
(5 ECTS) 

 

 

 

 

MSc level/examples 

Specialization in Geospatial Research (5 ECTS) 

Environmental Remote Sensing  
(5 ECTS) 

Applied geospatial methods (5 ECTS) 

Geospatial Data Management and 
visualization (5 ECTS) 

Participation, spatial planning and GIS  
(5 ECTS) 

Fluvial and Coastal Environments (5 ECTS) 

Practicals in Fluvial and Coastal Environments 
(3 ECTS) 

Spatial biodiversity informatics and 
landscape ecology (5 ECTS) 

Marine and coastal spatial planning  
(5 ECTS) 

Emerging development needs 
 

• Build national level open-access 
research Infrastructure (OGIIR 
2017-2019, Academy of 
Finland) 

• Integrating cloud environments 
to geospatial research and 
teaching 

• Integrating Spatial R analytics 
to RS data processing, also 
machine learning  

• Integrate RS data into 
hackathons, mapathons and 
data challenges 

• Combined uses of optical and 
SAR data 

 

 



More information: 

Niina Käyhkö (niina.kayhko@utu.fi) 

• Land change science, forests, landscape ecology, spatial planning 

• competence development, OS solutions, EO innovations and business, 
Global South 

Petteri Alho (petteri.alho@utu.fi) 

• Remote sensing, hydrology, fluvial modelling 

• field working instruments, UAV, LiDAR, Global North/Cold regions 

Risto Kalliola (risto.kalliola@utu.fi) 

• Coastal and marine applications, biodiversity, forests, spatial planning 

• Geospatial infrastructures, SDIs, cooperation models, South-North 

Jukka Käyhkö (jukka.kayhko@utu.fi) 

• Remote sensing and urban climate, global change, physical geography 

• Sustainable development, environmental sciences, Cold regions 

 

 


