
The state of Slovenian drought monitoring and insights 
gained from the preparation of Jupyter Notebooks

Boštjan Muri, Ahac Pazlar, Vid Primožič, Mateja Iršič Žibert

Slovenian Environment Agency



Outline

➢Drought management status in Slovenia

➢Drought monitoring and satellite products

➢Training activities – Jupyter Notebooks

➢Jupyter Notebooks – lessons learnt

SALGEE and LSA SAF User Workshop, 25-26 November 2024, Darmstadt, Germany



Drought management bulletins

Bulletins for monitoring and vulnerability risk assessment of droughts.

➢  Drought Management Centre for Southeastern Europe: www.dmcsee.org/

➢  Drought Meter: Agrometeorological forecasts for Slovenian regions
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DMCSEE drought bulletins

Regular drought bulletins

➢ Monthly (March/April – September) & Seasonal overview

➢ 13 countries in SE Europe

➢ One of the topics in focus:  vegetation development

Via: LSA SAF MSG Daily 

Fraction of Vegetation Cover

➢ DMCSEE (Drought Management Centre for SE Europe) hosted by 

ARSO

➢ Web platform: www.dmcsee.org

The goal is improving drought preparedness and reducing 

drought impact.

Coordinate and facilitate the development, assessment and 

application of drought risk management tools and policies.



Daily FVC product used for
❖ current level of vegetation evolution against the long-term average
❖ comparison to similar years in the past

Maps included in the bulletin
❖ FVC time series for 13 locations  (permanent, non-cultivated, non-irrigated veg.)
❖ spatial maps of 30-day accumulated negative anomalies FVC

Observations based on the FVC daily evolution: examples
❖ cover is lower/more abundant than normal
❖ phase occurs earlier/later than normal
❖ rate of growth/senescence
❖ peak value and timing

DMCSEE bulletins – vegetation evolution

Observing changes in veg. 
evolution due to droughts 

(not other factors)



Regional agrometeorological 
bulletins

The goal is to support agronomical users.

❖Daily bulletin

❖Regional information

❖Meteorological and Agrometeorological information

❖Weather alerts and outlook

❖Water balance

❖Remote sensing information under consideration
❖Analysing in-situ ETP vs. LSA SAF METREF
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Regional agrometeorological 
bulletins



Reference evapotranspiration 
In-situ vs LSA SAF METREF



Coloured drought status indicators

Threshold values percentile method calculated over the long-term period for each part of the water cycle.

Drought meter
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14 Nov 2024

average or above 
average wet

moderately dry

very dry

extremely dry

Agricultural droughts

Hydrological drought of surface waters

Hydrological droughts of groundwater

Weekly bulletin
▪ Water balance
▪ Discharge rates of the rivers
▪ Groundwater
▪ Meteorological conditions



❑What are Juypter notebooks?
❑They are interactive documents combining executable code, rich text, equations, and 

visualisations in a single file.

❑The ipynb file extension is used to store these notebooks in a JSON-based 
format.

❑Notebook files run in the server with interactive interpreter in each cell for 
different programing languges: Python, R, Julia, etc.

❑Motivation to use them

See examples

https://gitlab.com/helpdesk.landsaf/lsasaf_data_access/
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Jupyter Notebooks

https://gitlab.com/helpdesk.landsaf/lsasaf_data_access/


Jupyter Notebooks (JNs)

ARSO has prepared a selection of JNs focusing on land surface temperature, vegetation, 

evapotranspiration and shortwave radiation.
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LST Notebooks (undergoing QA at EUMETSAT)

✓Data format and plotting: Displaying LSA SAF 
MLST with cartopy and xarray

✓Error and quality flag: Analysing Uncertainty of LSA 
SAF MLST Product

✓Comparison to in-situ data: Comparison 
Between LSA SAF MLST-ASv2 and Air 
Temperature Measurements

✓Visualise anomalies: Ploting the Maximum Daily 
Temperature Anomaly

Jupyter Notebooks (JNs)

VEGA Notebooks

✓FVC anomalies: Calculation of Fractional 
Vegetation Cover anomaly from LSA SAF ETFVC

✓Overview of the products: Demonstration of MSG 
Based LSA SAF Vegetation Products

✓Vegetation and fires: Analyzing Effects of Wildfires 
on Vegetation Using LSA SAF MDFVC and MSG-FRP 
Pixel Products

ARSO has prepared a selection of Jupyter Notebooks focusing on land surface 

temperature, vegetation, evapotranspiration and shortwave radiation.
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ETP Notebooks

✓Water deficit: Indicating Water Deficit with the 
Discrepancy Between Actual and Reference 
Evapotranspiration

✓Compare in-situ with satellite: Comparing LSA 
SAF METREF Data with Evapotranspiration 
Estimates Based on In-situ Measurements

Jupyter Notebooks (JNs)

DSSF Notebooks

✓Averaging, quality flags: Calculating Average 
MDSSFTD Values in the Different Sky Conditions

✓Compare in-situ with satellite: Comparison of MSG 
Downwelling Surface Shortwave Flux – Total and 
Diffuse with In-Situ Measurements

ARSO has prepared a selection of Jupyter Notebooks focusing on land surface 

temperature, vegetation, evapotranspiration and shortwave radiation.



Evapotranspiration JNs
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Indicating water deficit

▪ obtaining the data
▪ plotting
▪ indicating water deficit (discrepancy 

between actual and reference ETP)

Comparing in-situ with satellite data

▪ comparing LSA SAF METREF data with 
evapotranspiration estimates based on in-
situ measurements



JNs – lessons learnt

➢Open source and a large environment that is constantly evolving.

➢A sizable community and a lot of resources.

➢Some learning curve to prepare JNs and learn how to use them properly. 

➢Cells do not need to be run procedurally – that might result in bad coding 
practices and error-prone results when in-memory values are incorrect (best
practice to run procedurally!).

➢An excellent learning source – anyone with little coding and domain knowledge 
can experiment in safe environment with nice markdown rendered instruction.
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Thank you for your attention!

bostjan.muri@gov.si
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