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Outline
• Environmental camera networks and the portal
• FMIPROT (Image processing toolbox)
• NRT Processing of snow cover
• Geolocation metadata in webcam derived data
• API for webcam derived data download
• NRT Comparison of webcam vs satellite data
• Airport and Phenocam Network cameras
• In-situ data and satellite data validation
• NRT Comparison of in-situ vs satellite data
• Visualization options
• Machine learning methods in webcam data processing

IN PROGRESS

DONE

DONE

PLANNED

DONE

PLANNED

IN PROGRESS



ht
tp

s:
//f

m
ip

ro
t.f

m
i.f

i/



ht
tp

s:
//f

m
ip

ro
t.f

m
i.f

i/



FMIPROT (Image processing 
toolbox)
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Visualization

• Get camera 
information from 
CNIF(s)

• List and 
download 
images from 
repositories

• Read images
• Run algorithms
• Store results as raw 

data

• Generate report with visualized results
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Tanis, 2020
Arslan et. al., 2017

OPEN SOURCE
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Operational Monitoring
(NRT Processing)

ht
tp

s:
//f

m
ip

ro
t.f

m
i.f

i/



Airport Cameras in Finland and
Phenocam Cameras in The Alps



API for webcam derived data download 

HTTP Request:
https://fmiprot.fmi.fi/operational/getdata.php?parameters=Snow+Cover+Fraction&network=MONIMET&startdate=2020-11-23T00%3A00%3A00&enddate=2020-11-30T23%3A59%3A59&format=csv
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Comparison with satellite data
Network Camera Latitude Longitude Elevation Timezone Time Snow Cover 

Fraction
MONIMET Hyytiala Pine Ground 61.84769 24.29496 +01:00 2022-03-29T11:01:35 1.0

MONIMET Hyytiala Pine Ground 61.84769 24.29496 +01:00 2022-03-29T11:31:35 1.0

MONIMET Hyytiala Pine Ground 61.84769 24.29496 +01:00 2022-03-29T12:01:38 nan

MONIMET Hyytiala Pine Ground 61.84769 24.29496 +01:00 2022-03-29T12:31:38 1.0

MONIMET Lompolojankka Wetland Ground 67.99725 24.2091 +00:00 2022-03-29T11:00:00 97.0

MONIMET Lompolojankka Wetland Ground 67.99725 24.2091 +00:00 2022-03-29T12:00:00 98.0

MONIMET Sodankyla Pine Ground 67.36201 26.63751 +02:00 2022-03-29T11:01:35 99.0

MONIMET Sodankyla Pine Ground 67.36201 26.63751 +02:00 2022-03-29T11:31:36 100.0

MONIMET Sodankyla Pine Ground 67.36201 26.63751 +02:00 2022-03-29T12:01:38 100.0

MONIMET Sodankyla Pine Ground 67.36201 26.63751 +02:00 2022-03-29T12:31:38 100.0

MONIMET Sodankyla Pine Peatland 67.36849 26.65442 +02:00 2022-03-29T11:01:34 100.0

MONIMET Sodankyla Pine Peatland 67.36849 26.65442 +02:00 2022-03-29T11:31:34 100.0

MONIMET Sodankyla Pine Peatland 67.36849 26.65442 +02:00 2022-03-29T12:01:36 100.0

MONIMET Sodankyla Pine Peatland 67.36849 26.65442 +02:00 2022-03-29T12:31:36 100.0

MONIMET Tammela Spruce Ground 60.64598306 23.80650111 +02:00 2022-03-29T11:31:35 85.0

MONIMET Tammela Spruce Ground 60.64598306 23.80650111 +02:00 2022-03-29T12:01:38 0.0

MONIMET Tammela Spruce Ground 60.64598306 23.80650111 +02:00 2022-03-29T12:31:38 0.0

MONIMET Varrio Pine Ground 67.75488 29.60989 +00:00 2022-03-29T11:13:39 100.0

MONIMET Varrio Pine Ground 67.75488 29.60989 +00:00 2022-03-29T11:43:39 100.0

MONIMET Varrio Pine Ground 67.75488 29.60989 +00:00 2022-03-29T12:13:42 100.0

MONIMET Varrio Pine Ground 67.75488 29.60989 +00:00 2022-03-29T12:43:42 100.0

CLMS High Resolution Snow and Ice 20m FSC
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RMSE Maps and Plots
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RMSE Maps and Plots
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NRT Comparisons
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ESA Living Planet Symposium - poster
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Near real-time intercomparison of satellite and webcam derived 
snow cover
Cemal Melih Tanis, Ali Nadir Arslan, Anna Frey, Elisa Lindgren, Burak Simsek, Mwaba Hiltunen,  Lasse Latva
and Kari Luojus
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Session: A9.07 Advancements in Remote Sensing of Seasonal Snow



ROI information in FSC data
IN PROGRESS

Ø ROI image coordinates in FMIPROT setup 
Ø ROI geo-coordinates in FMIPROT setup if 

cannot be calculated automatically

Ø ROI geo-coordinates in results metadata
Ø ROI geo-coordinates in API response

Ø Use in comparisons



In-situ data

Map of locations of in-situ snow depth data used in the validation of 
SEN3APP VIIRS based FSC product. The blue boxes outline the national 
weather station networks of Finland and Germany. (2016)

WMO Weather stations 
Esri, USGS | Esri, FAO, NOAA | World Meteorological Organization (WMO)



In-situ data 
(snow transects = distributed, non-point data)
- Russia, a total of 1346 snow transects
- Vast geographical domain with diverse 

conditions 

- Finland, 100+ national snow transects

Distributed snow transect data
1 validation sample = 80 observations from a transect through
varying landscape



Satellite validation with in-situ data

Globsnow-2 FSC product vs in-situ 
data (snow cover from snow courses)

SEN3APP VIIRS based FSC product vs in-situ 
data (snow depth from weather station)

CLMS HRSI Gap-Filled FSC product 
vs in-situ data (snow depth from 
weather stations)



Satellite validation with in-situ
Russia: 1300+ snow transects from a vast 
geographical domain & diverse conditions 

Finland: 100+ snow courses

Satellite-based SWE product
accuracy determined from an 
independent & diverse multi-
decadal reference dataset for NH



NRT Comparison chains
IN PROGRESS

and in-situ

• Collate daily data during the day
• Run comparisons whenever 

• satellite data is available
• daily ref. data is complete



Comparison / Visualization options
PLANNED

Satellite product
• CLMS SE 500m
• CLMS SE 1km
• CLMS HRSI FSC
• CLMS HRSI GFSC
• Globsnow FSC
• HSAF H34
• HSAF H35
• …

Reference data
• In-situ SD

• WMO In-situ
• FMI In-situ
• ALPS Stations

• In-situ FSC
• FMI Snow Course

• Webcam derived
• FSC

• MONIMET
• Phenocam Alps
• Phenocam North America
• Europhen Pan-European

Resampling
• Nearest neighbour
• Average
• Median
• Majority (classified)
• Max distance: XX

Thresholds
• FSC: XX
• SD: XX

Plots
• Time series
• Scatter
• Trend lines
• Error bars
• …

Metrics
• Accuracy
• FAR
• POD
• Kappa
• RMSE



ML for webcam derived snow cover
PLANNED

Prof. Georgios Tziritas
Image Segmentation based on Tree Equipartition, Bayesian Flooding and Region Merging 

EXAMPLE METHOD
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