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HYDROLOGICAL INFORMATION 
FROM OBSERVATION TO WARNING

MONITORING WARNING ACTION

FORECASTING

MODELING



LVĢMC station historical observation data analysis

•Water level prior to the ice jam

• Water level rise

• Maximum water level

• Flow velocity

• Cross-sectional area beneath the ice

• Ice-jam length

• Ice-jam volume

• Sum of Negative Degree Days (NDD) prior to the ice jam

• Sum of Positive Degree Days (PDD) prior to the ice jam

• Precipitation amount prior to the ice jam

HISTORICAL HYDROMETEOROLOGICAL 
DATA



• A monitoring network has been established for identifying flood risks, timely 
forecasting, and issuing warnings.

• Water level, water temperature, discharge, river condition observations, etc.

• Hydrological models, flood risk maps.

• The period from autumn to spring is when ice jams may form during freeze-up or 
break-up, often several times within a single season.

MONITORING NETWORK



MONITORING NETWORK



MONITORING. SATELLITE PRODUCTS

28.02.2024



ICE THICKNESS AND ICE JAM MODELLING

• WSFS MODEL
• CONCEPTUAL MODEL



ICE FORECASTS WSFS MODEL



• Historical observations and the existing monitoring network – the basis for 
developing the conceptual model

• Correlation matrix method for analysing ice-jam events in the Lielupe and 
Daugava rivers. The maximum water level observed during an ice jam was 
used as the dependent variable.

• For forecasts, it is important to use parameters that are operationally 
available in real time:

– Water level prior to the ice jam

– Water level rise

– Sum of Negative Degree Days (NDD) prior to the ice jam

– Sum of Positive Degree Days (PDD) prior to the ice jam

– Precipitation amount prior to the ice jam

CONCEPTUAL MODEL



CONCEPTUAL MODEL. Daugava

Jēkabpils

Zeļķi

Jēkabpils

Jēkabpils



CONCEPTUAL MODEL. Lielupe



relationship between the water level before an ice jam and the 
maximum water level during the ice jam.

ICE-JAM FLOOD FORECASTING TOOLS

Excel-based tools 



Tool for river stretch, combined

ICE-JAM FLOOD FORECASTING TOOLS

Excel-based tools 



II. Conditions for different situations have been compiled as decision-
support tools for forecasting. 
Example
Daugava River at Jēkabpils – conditions linked with thresholds

< 300 cm: No cases recorded where the water level exceeds .

300–400 cm: In approximately 31% of cases, water level exceeds.

≥ 400 cm: The probability of exceeding the flood threshold is ≥ 70%.

≥ 500 cm: In all cases, water level exceeds → very high-risk zone.

Practical Interpretation:

If the water level is ≥ 400 cm, then the ice jam level is highly likely to exceed .

At ≥ 500 cm, it is safe to forecast that the flood threshold will be exceeded.

GUIDELINES FOR ICE-JAM FORECASTING



HYDROLOGICAL WARNINGS



• Automatic warnings

• Additional information 

• Extended information for authorized users

• Flood risk maps

FLOOD RISK INFORMATION SYSTEM 
https://hidro.meteo.lv/



• Water level rise during floods, ice jams and rain, as well as 
during storm surge

• Warning levels are based on reaching a specified water level or 
on the return period

– Yellow -  2-5 years

– Orange – 10 years

– Red – 50 years

WARNING SYSTEM 
https://bridinajumi.meteo.lv/



WARNING SYSTEM 
https://bridinajumi.meteo.lv/



HYDROMETEOROLOGICAL WARNINGS



High-quality historical data is essential
Simple tools allow rapid early-warning decisions
Monitoring + modelling + real-time communication reduce risk



THANKS FOR YOUR ATTENTION!

CONTACT ME:                    
liga.klints@lvgmc.lv
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