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To identify flood risks in a timely manner and ensure
public awareness:

e continuous monitoring (water level, water flow,
water temperature, ice phenomena,

meteorological measurements, river furrow slope).

* hydrological models
* flood risk maps.

Disaster risk knowledge

Systematically collect data
and undertake risk assessments

¢ Are the hazards and the vulnerabilities
well known by the communities?

¢ What are the patterns and trends in
these factors?

* Are risk maps and data widely available?
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Key Types of Ice-Jam
Formation
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Type

Freeze-up Ice Jams (Frazil/Icing)

Mid-Winter or Spring Break-up Ice
Jams

Season

Early winter (beginning of river freeze-up).

Mid-winter or early spring.

Cause of Formation

Rapid drop in air temperature, leading to
the formation of frazil ice, slush, and
anchor ice, which accumulates in certain
areas.

Rising air temperatures, rainfall, and
increased runoff. Ice cover breaks up and
begins to move.

Ice Type

Frazil ice, slush, anchor ice, and newly
forming surface ice.

Thick, compressed ice floes and broken
fragments of formerly solid ice cover.

Flow Conditions

Low water discharge typical of cold winter
periods; limited runoff.

High water discharge caused by melting
snow and/or precipitation.

Hazard Level

Usually causes small, localized floods;
minor potential damage to infrastructure.

Often causes major floods with potentially
extreme water levels; significant risk to
infrastructure, people, and property.
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SCHEME for FLOODING
WARNINGS:

1. Hydrological
observation/ forecast on
rivers sections.

2. Flood hazard map:
requirements of

the Flood directive (risk
maps).

3. Inventory of potential
damages: list of critical,
dangerous etc. Water
levels and

damaged territory.

Freeze-up

Ice Jam

Low water level

Low cumulative
negative air
temperature

l

Ice formation is
absent, or proceeds
gradually and
uniformly

l

Average air
temperature above 0
“C, with rain and mixed
precipitation. Weather
conditiens remain
relatively stable

!

River discharge is
unchanged or shows
a slight decrease

\_J'

Low probability of river
ice jam occurrence

—

High water level

}

High cumulative negative
air temperature

l

Intensified ice
formation

|

Average air temperature
below 0 °C, with snowfall.
Weather conditions turning
colder

l

Water discharge has
decreased

|

Main Types of Ice Jam Formation

Midwinter

o

Low water level High water level

} }

High cumulative
positive air
temperature

l J

Low ice volume

Low cumulative negative
air temperature

High ice volume

l |

Average air temperature
above 0°C, with rain and
mixed precipitation.
Weather conditions

above 0 °C, heavy

remain relatively stable. l
l Water discharge has
River discharge is increased

unchanged or shows
a slight increase

=

Low probability of river
ice jam occurrence

Average air temperature

precipitation, snowmelt.

Spring Breakup
Ice Jam

Low water level High water level

| l

Low ice volume High ice volume

| l

Low cumulative High cumulative

positive air positive air
temperature temperature
L\ J J
Weather

conditions remain

Average air temperature
relatively stable. g P

above 0 °C, intense
precipitation, snowmelt

A

River discharge is l

unchanged or slightly Water discharge
increasing

has increased

Low probability of river
ice jam occurrence

An example of a conceptual model for ice-jam
formation
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Based on collected information, warnings are made for territories that are in
danger.

* Early warnings provided in website
 Warnings send via email to municipalities, rescue service, ministries
 Updates are posted via social media platforms

e Public awareness about ice jams should be raised through educational tools,
such as brochures, leaflets, and community outreach activities.

Provide access to flood risk maps to inform residents about areas at risk.
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Key alert levels in
the early warning system:

Watch Possible ice jam formation;
increased monitoring

Warning High risk detected;
prepare emergency response

0 Emergency ice jam confirmed;
immediate response required

Low Alert Level — Ice Formation Warning

Purpose: To inform residents and institutions about conditions that may lead to
the formation of ice jams and related flooding

Recommendations: Monitor updated hydrological information and check
whether your place of residence is located in a flood hazard or risk zone.

Medium Alert Level — Favorable Conditions for Ice Jam Formation

Purpose: To inform about the beginning of ice jam formation and potential
flood risk.

Situation: Conditions are favorable for ice jams to form; ice run or frazil ice
movement may be observed.

Recommendations: Regularly monitor hydrological updates, move equipment
and belongings away from riverbanks, and prepare for possible evacuation.

_ Ice Jam Formation Confirmed

Purpose: To urgently inform about an existing ice jam and provide continuous
updates on rising water levels and the extent of flooded areas.

Recommendations: Follow updated hydrological information, comply with the
instructions of responsible authorities, and prepare for evacuation.
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Alert levels in our early warning system (IBL)

Hydrological Phenomenon

Recommendations

Ice phenomena

Do not walk on ice. Thin ice may break.

Ice phenomena

Do not walk on ice. Stay away from riverbanks during ice break-up.

Do not walk on jammed ice floes. Prepare for a possible flood.

High water level in river

Do not swim in rivers during high water levels. Prepare for a possible flood.

Flood

Be prepared to protect yourself and your property. Floodwater may inundate real estate and roads.
Power, communication, and water supply disruptions are possible. Evacuation may be necessary.
Follow the recommendations of the responsible authorities.

Be prepared to protect yourself and your property. Floodwater may inundate real estate and roads.
Power, communication, and water supply disruptions are possible. Evacuation may be necessary.
Follow the recommendations of the responsible authorities.
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Suggestions for warning message
content:

* Clear and concise information: What is
happening and what areas are affected.

* Alert level: Watch, Warning, or Emergency.

* Recommended actions: Evacuation, staying
indoors, avoiding rivers/bridges, etc.

* Timing: When the ice jam or flood is
expected.

e Contact information: Where to get updates
or report issues.

e Multi-channel distribution: SMS, social
media, local media, websites.
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Ice phenomena Rez%kne
Alert level: low.
Valid from 2020-01-01 to 2020-01-07

o
Liepaja

Ice melting, possible ice jam formation,
and rising water level.

Recommendations: Do not walk on the ice;
follow hydr ical informati
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Preview of what an ice jam warning will look like (IBL). Significant damage and/or
casualties (typically over a large area), life-threatening situation (inevitable)
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Based on collected information, warnings are made for territories that are in
danger.

* Early warnings provided in website
 Warnings send via email to municipalities, rescue service, ministries
 Updates are posted via social media platforms

* Public awareness about ice jams should be raised through educational tools,
such as brochures, leaflets, and community outreach activities.

Provide access to flood risk maps to inform residents about areas at risk.
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LEDO
SANGRUDOS

HIDRO-SKLAIDA

KAS YRA LEDO
SANGRUDA?

Ledo sangriida - tai judandio ledo grastis ir
kaupimasis vienoje upés vietoje, uzkem3ant upés
skerspjivi ledo lytimis ir sudarant ledo barjera
natiraliai vandens tékmei.

Ledo sangriida veikia lyg uitvanka, aukiiau jos
vandens lygis staigiai pakyla, o Zemiau -
akimirksniu nuslagsta.

Daniausiai ledo sangriida susiformuoja ledonesio
arba gausaus iZo metu, neretai tapdama stichiniy
nelaimiy priezastimi.

Ledosanprodos stelss
e WopImes o

AR GALIMA PROGNOZUOTI
LEDO SANGRUDAS?

Ledo sangriida - sunkiai prognozuojamas
reiskinys. Ji gali susiformuoti netikétai del
staiga pasikeitusiy oro salygy ar vandens srauto
pokyciy, kuriy tiksliai prognozuoti nejmanoma,
todél labai svarbu visada biti tinkamai

pasiruoius.

A

LEDO SANGRUDA VEIKIA LYG
UZTVANKA, AUKSCIAU JOS
VANDENS LYGIS STAIGIA!
PAKYLA, O ZEMIAU -
AKIMIRKSNIU NUSLOGSTA.

PAGRINDINIAI LEDO
SANGRUDU SUSIDARYMO
VEIKSNIAI

Vra du pagrindiniai upiy ledo pralauZimo tipai:
terminis ir mechaninis.

-y

Terminis pralaufimas vyksta
palaipsniui, kai kylancios oro
temperatiiros i saulés

ﬂ spinduliuoté sukelia ledo tirpima
vietoje. Ledo danga plonéia,
silpnéjair Gzta létai, be dideliy
sangriidy ar potvyniy rizikos.

Mechaninis arba dinaminis
pralauzimas vyksta staigiau ir
smarkiau, danai sukeliamas
kylanéio vandens lygio, dél
tirpstandio sniego ar krituliy.
4 Staigus debito padidéjimas
@ suardo leda ir stumia didelius
ledo gabalus Zemyn upe, kur jie
gali kauptis i sudarytiledo
sangriidas, blokuojancias srauta.
Sis nenuspéjamas procesas
daZnai sukelia potvynius,
keliandius didele grésme
infrastruktirai i netoliese
esandioms bendruomenéms.

Ledo sangriidy keliamy potvyniy metu
gali biti ardomi dirvoZemiai, naikinami
paséliai ir nataralios ek m

Didele Zal3 gali patirti laivininkystés
sektorius: stabdoma laivyba, galimi
laivo korpuso paZeidimai.

PROJEKTO PARTNERIS

idrometeorologijos tarnyba
8,L7-09300 Vilnius

https.//www.meteo.lt/klimatas/hidrologija/hidrosklaide/

LEDO
SANGRUDOS

STEBESENA,
PROGNOZES
IR PERSPEJIMAI

51 INFORMACIJA PARENGTA
IGYVENDINANT PROJEKTA
L,LEDO SANGRUDY POTVYNIY
RIZIKOS VALDYMAS LATVIJOS
IR LIETUVOS REGIONUOSE
BESIKEICIANT KLIMATUI
(ICEREG)”

interreg - EUnoros SasmoA

Latvija - Lietuva

PROJEKTO [GYVENDINIMA REMIA 2021-2027
M. INTERREG VI-A LATVLIOS IR LIETUVOS
PROGRAMA.

Ledo sangriidos paprastai susidaro pereinamaisiais uz3alimo ir tirpimo
laikotarpiais, Zyminciais ledo dangos sezono pradzia ir pabaiga.

Vidutinio klimato regionuose jos taip pat gali susidaryti Ziemos viduryje.

STEBESENA

Siekiant laiku identifikuoti potvynio rizika ir
uztikrinti visuomenés informavima, vykdoma
nuolatiné ledo reiskiniy stebésena, apimanti

2 <
LEDO REISKINIY
DINAMIKOS STEBEJIMAS

kelis pagrindinius etapus:

1 Fiksuojami ledo susidarymo, izonesio, ledonesio ir

PROGNOZAVIMAS upiy nuledéjimo procesai, kartu stebimi vandens
Iygio b peratirc ai, siekiant i$ anksto
Ledo sangridos yra

sunkiai prognozuojamos, jvertinti galima pavojy. Duomenims rinkti

todél jy rizikos vertinimui itin svarbu stebéti ir pasitelkiamos nuotolinio stebéjimo priemon
nuotolinio vaizdo kameros, palydoviniai vaizda

automatiniy hidrologiniy stodiy duomenys.

Numatomi pokytial Stebima ledo sangrida

o
“ .. 6 sidaro
b ]

Perspejimas apie ledo sangrida

7

Powns o ri kaupiasi

potvynais, falos mfrastruktins
e ledas ir

pasikartojimo tikimybé viena karta per 10,50
Matas vandens kiekis, badingas 3altos
tiemos salygoms, nuotekis yra ribotas.

ar 100 mety) Tekmes salygos

Dasniausiai sukeliami mazi, lokalgs

D SANGRUDUY TIPAI

b, upés tékmes salygas ir
skirstomos j tris tipus:

Vidurziemio arba pavasario
sangrados (ledonesis)

Vidurtiemis arba ankstyvas pavasafis

Kylanti oro temperatara, lietus ir
padidéjes nuotekis. Ledas suardomas ir
ijudinamas.

Storos, susiégtos ledo lytys ir buvusios.
stisines ledo dangos fragmentai

Didelis vandens debitas dél tirpstancio
sniegoir/ar krituliy

Datniausiai sukeliami dideli potvyniai,
\d I Zala

Pavojaus lygis potvynia,
infrastruktorai

nterreg [l s, S
Latvia - Uetuva

E
infrastruktorai, Zmogui ir jo turtui

s kranto ledonesio metu,

asiruoskite gatimam

ledonesis. Tik informuoti aj

ormavimo pradiia ir galimg

Pakilus vandens lyglul nesimaudykite upése. Pasiruoskite galimam

Bikite pasirenge apsaugoti save ir savo turtq. Potvynis gali ulieti

¢. Rekomenduojama: nuolat Aut3tas vandens /gl Dpbe potvyniui.
ekti atnaujinama hidrologing informacija,
It technika, daiktus nuo krantc
pasirengti galimai cvakuacijai
Potvynis

ki atnavjinama
akingy

nekilnojamaj] turta Ir kelius. Galimi elektros, ry3ly Ir vandens

Bikite pasirengg apsaugoti save ir savo turta. Potvynis gali uztieti
nekilnojamaj] turta Ir kelius. Galimi elektros, rysiy Ir vandens
tiekimo sutrikimai. Gali prireikti evakuacijos. Vadovaukités
atsakingy institucijy rekomendacijomis.

tiekimo sutrikimai. Gali prireikti evakuacijos. Vadovaukités
atsakingy institucijy rekomendacijomis.

yzdys (didelé zala ir
sléje teritorijoje),

Lot~ Ustwwa

nterreg [l =am=
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Flood risk and flood hazard information
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Ledo sangrudy sukelty potvyniy grésmés zemélapis
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https://www.meteo.lt/klimatas/hidrologija/ledo-sangrudu-sukeltu-potvyniu-gresmes-ir-rizikos-zemelapiai/
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For example:

* Implement emergency measures when an ice jam is detected or
predicted.

Examples: temporary barriers, controlled ice breaking, evacuation of at-risk areas.

 Local authorities coordinate response with civil protection and emergency
services.

« Continuous monitoring during the event to adapt actions as conditions
change.
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