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Drought monitoring in Slovakia

Four subsystems: Year of start

 Meteorological drought 2015

 Soil drought  2015
 including drought impacts monitoring 2017

 Hydrological drought 2018

 Hydrogeological drought 2018



Meteorological drought monitoring

Daily automatically updated

Operational data from automatic weather stations transformed to daily 
gridded data using the methodology by Frei (2014) 



Meteorological drought monitoring

 Standardized precipitation and evapotranspiration index (SPEI)

 Standardized precipitation index (SPI)

 Drought duration (based on SPEI)

• SPEI and SPI using 30-day moving window -> daily update

• SPEI – log-logistic distribution

• SPI – Gamma distribution

• reference period: 1991 – 2020

• 7-day ensemble forecast – mean, 10th („driest“ scenario) and 
90th percentile („wettest“ scenario)
• day 1 – 3: A-LAEF model
• day 4 – 7: ECMWF model

Drought duration in days



Meteorological drought monitoring

weekly text summary with 
an outlook for the next 
week

interactive 
graphs for 
district towns

tiptool helps to 
read a colour 
scheme

current state

ensemble forecast 
for 7th day



Meteorological drought monitoring

 Precipitation balance based on the
comparison of the current 90-days 
precipitation sum with the reference
period

 Percentage of 90-day precipitation 
normal



Soil drought monitoring

• Developed by CzechGlobe and Mendel University in Brno

• Based on a detailed soil model SoilClim

• Weekly updated at www.intersucho.sk

• Reference period: 1961 – 2015

• Indicators available for whole soil profile (0 – 100 cm of depth), upper soil
layer (0 – 40 cm) and lower soil layer (40 – 100 cm).

• Includes monitoring of drought impacts on agriculture and forestry.

http://www.intersucho.sk/




Soil drought monitoring



Soil drought monitoring - forecast



Drought impacts monitoring

• Intersucho + DriDanube project (Interreg DTP) → National reporting network

• voluntary reporting in sense of loans/subventions

• farmers, fruiterers and foresters – expert assessment on weekly basis

• in the form of questionnaire with the ability to insert comments and photos

• benefit for reporters - bonus forecasts for chosen area 



Drought impacts monitoring



Drought impacts monitoring

Yearly meetings with the members of the National Reporting Network



Hydrological drought

2 tabs: M-day discharges and 

Monthly discharges

Selected water-gauging stations (WS):
• Primarily represent natural hydrological 

regimes or are only minimally influenced by 
human activities.

• Represent the rivers and streams with a 
diverse hydrological regime.

• Ensure a representative overview of 
different regions and flow regime types. 
Some WS with altered regimes are also 
included, particularly in the areas with 
limited coverage.

All displayed data are in real time and are not 
post-processed. 

During winter, especially for smaller streams,
displayed values may not always accurately
reflect actual conditions.

Methodology is available online at shmu.sk (in Slovak)



The runoff distribution during the hydrological year

Hydrological drought – Monthly discharges
The average monthly discharges are
expressed as a percentage of the long-
term average for the corresponding
calendar month, based on the reference
period 1961 - 2000.

Monthly discharge evaluation 
incorporates the aspect of seasonality 
into the assessment.



Hydrological drought – M-day discharges
M-day discharges of the current year  

• Comparing mean daily discharge value with the 
long-term values ​​of M-day discharges determined 
for the reference period 1961-2000. 

Q330d , Q355d, 

Q364d

and lower

M-day discharges are defined as percentiles from flow duration curves: 
Q330d (90.3%), Q355d (97.2%), Q364d (99.7%). 

> 30d extremely above-normal

30d - 90d well above-normal

90d -180d above-normal

180d - 270d normal

270d - 330d below-normal

330d - 355d well below-normal

355d - 364d drought

< 364d extreme drought



Hydrogeological drought
Up to 156 monitoring sites provide real-time online 
data about groundwater level and spring discharges



Hydrogeological drought

• The drought assessment method is based on a statistical evaluation of the average monthly values
in the assessed hydrological year compared to the long-term monthly averages in the reference
period (1981–2010).

• The threshold values of the individual drought categories from 1 to 5 for groundwater level
represent the values φ10, φ40, φ60, φ90, and for spring discharge the values Q10, Q40, Q60, Q90.

Groundwater level and spring discharge Value Definition
Significantly lower than the long-term average of the 
reference period
(1981 – 2010) <φ10%; <Q10%

1
below-average groundwater level 
and spring discharge

Lower than the long-term average of the reference period
(1981 – 2010) φ10% - φ40%; Q10% - Q40%

2
slightly below-average groundwater level 

and spring discharge

Equal to the long-term average of the reference period
(1981 – 2010) φ40% - φ60%; Q40% - Q60%

3 average groundwater level and spring discharge

Higher than the long-term average of the reference period
(1981 – 2010) φ60% - φ90%; Q60% - Q90%

4
slightly above-average groundwater level and spring 
discharge

Significantly higher than the long-term average of the 
reference period
(1981 – 2010) >φ90%; >Q90%

5 above-average groundwater level and spring discharge



Hydrogeological drought

observation
boreholes

spring discharge



Contacts

Meteorological and soil drought: livia.labudova@shmu.sk

Hydrological drought: katarina.kotrikova@shmu.sk

katarina.jeneiova@shmu.sk

Hydrogeological drought: samuel.radic@shmu.sk
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