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VISPARIGA II\II:ORI\/IACIJA -

PAR PROJEKTU

Rigas domes Pilsétas attistibas departaments
(turpmak teksta — Departaments) darbu

pie Eiropas Savienibas LIFE+ programmas
lldzfinanséta projekta ,Rigas pilsetas virszemes
udenu ietekmju novértéSana, noverSana un
ekologiska stavokla uzlabosana” (turpmak teksta
— Projekts) istenosanas uzsaka 2010. gada
februart.

Ka Projekta darba nosaukums ikdienas
komunikacija tika izveléts vienkarss un viegli
uztverams sauklis, kas pilniba raksturo Projekta
batibu — RIGA PRET PLUDIEMI

Projekta aktivitates

Projekta ietvaros ir definétas 7 akltivitates, kuru
sekmiga istenosana ir priekSnosacijums Projekta
uzdevumu izpildei un mérku sasniegsanai:

e Arklimata parmainam saistito hidrologisko procesu
izpéte un prognozésSana Rigas pilsétas teritorija.

e Pieredzes apmaina un iepazisanas ar labako praksi
teritorijas planoSana un pltdu riska parvaldiba un
planosana 3 Eiropas pilsétas.

e Pludu riska parvaldibas plana Rigas pilsétai izstrade.

¢ Metodologisko vadiiniju teritorialai planosanai
applUstosajas teritorijas izstrade.

e Sabiedribas iesaistes un informésanas pasakumi.

e Projekta vadiba.

Projekta monitorings.

o . L *a
Kapéc Projekts nepiecieSams?
Dala Rigas teritorijas regulari cies no-
applisanas, radot gan ekonomiskus, g§n
moralus zaudéjumus ka pilsétai kopama taarn
uznémejiem un iedzivotajiem. NoverOJurm liecina,
ka pludu risks Rigas teritorija arvien pleaug
turklat zinatnieki prognozé, ka nakotné saistiba ar
globalas sasilSanas raditajam klimata parmainam
tas pieaugs vel straujak.

Tapéc Rigas pasvaldiba, piesaistot ES
programmas LIFE+ finanséjumu, uzsaka projektu
"RIGA PRET PLUDIEM" ar mérki savlaicigi izpétit
hidrologiskos procesus (vétru raditos jlras Udens
uzpladus (turpmak teksta — vejuzpladi), pavasara
palus, nokriSnu izraisitu teritoriju appldsanu, ka
arl krastu eroziju jeb noskaloSanos), kas nakotng,
klimata parmainu rezultata, varetu negativi
ietekmeét Rigas iedzivotajus, ekonomiku, ka ar
dabas un kultiras mantojuma saglabasanu, un
izstradat risingjumus Sis ietekmes mazinasanai vai
noversanai,
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GENERAL INFORMATION ON

THE PROJECT

The Department of City Development of the Riga
City Council (hereinafter — Department) launched
the project of “Integrated Strategy for Riga City to
Adapt to the Hydrological Processes Intensified
by Climate Change Phenomena” (hereinafter —
The Project) in 2010. The project is co-funded by
the EU LIFE+ programme.

RIGA AGAINST FLOOD — was chosen as the
working title of the Project being a simple and
easily comprehensible slogan as well as fully
explaining the basis of the Project.

Principal Project activities:

Seven activities were defined for the Project and

their successful implementation is a prerequisite

for the achievement of the project objectives and
the following goals:

e Study of hydrological processes in association with

climate change and forecasting of, for the territory of the
Riga City.

e Experience exchange and becoming acquainted with
the best practices in territorial planning and flood risk
management and planning in three European cities.
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e The development of Flood Risk Management Plan for
Riga City.

The development of Methodological Guidelines for
territorial planning in flooding territories.

e Public involvement and information events.
e Project management.

e Project monitoring.

What is the basis of the Project?

Certain areas of Riga City subject to a regular
flood resulting in both economic and moral loss
to the city as a whole, its entrepreneurs and
population. Observations show that flood risk
in the territory of Riga is constantly increasing;
moreover, scientists forecast that in future flood
risk will increase more rapidly due to climate
change caused by global warming.

Therefore, following a successful acquisition of
funding from EU LIFE+ programme, Riga City
Council launched the project “RIGA AGAINST
FLOOD". The objectives of the Project is to
conduct a prevent study on the hydrological
processes (such as sea water surges caused by
storms (hereinafter - wind surges), spring spate,
territorial flooding caused by precipitation, as well
as coastal erosion) which in combination with
climate change may have negative impact on the
population of Riga and the economy; preserve
natural and cultural heritage and provide solutions
on eliminating or reducing this effect.

What does Riga benefit from this?
Principal project activities:

e Relief Model of Riga City Territory.
Qualitative relief data and model are

crucial to the study and modelling
hydrological processes.

e Study of hydrological processes
in association with climate change
and forecasting of, for the territory
of the Riga City. The study
comprises if raising awareness
about the existing flood risk, its
future modelling, assessment
of coastal erosion, flood impact
analysis, as well as economic loss

estimates.




Ko Riga iegust?
Butiskakie Projekta ietvaros istenotie pasakumi:
e Rigas pilsétas teritorijas reljiefa modelis. Kvalitativi reliefa

dati un modelis nepieciesams hidrologisko procesu
izpétei un modelésanai.

e Ar klimata parmainam saistito hidrologisko procesu
izpéte un prognozésSana Rigas pilsétas teritorija.
Peétiiums ietver pasreiz esosa pludu riska apzinasanu,
ta modelésanu nakotné, krastu erozijas novertésanu,
plidu ietekmes analizi, ka art ekonomisko zaudégjumu
apréekinus..

e Pludu riska parvaldibas plans Rigas pilsétai. Plans ne
tikai ietver noteiktus pludu riska novéersanas pasakumus
(pieméram, dambjus, krastu stipringjumus, stknu
stacijas u.c.) Rigas pilsétas pielagosanai pieaugosajiem
plidu draudiem, bet ar apskata dazadas finansgjuma
piesaistes iespéjas plidu riska novérsanas pasakumu
Istenosanai, ka arl izverté piedavatas alternativas
No izmaksu-ieguvumu analizes aspekta. Pludu riska
parvaldibas plana paredzétajiem pasakumiem tika veikts
stratégiskais ietekmes uz vidi novertéjums.

¢ Metodologiskas vadlinijas teritoridlai planosanai
appllstosajas teritorijas. Metodologiskas vadiinijas
ietver jautajumus, kas saistiti ar teritorialo planoSanu
applustosas pilsétu teritorijas. Papildus tika
organizeti seminari, darba grupas un apmacibas
teritorialplanotajiem, kas parstav pasvaldibas ar idzigiem
applusanas riskiem ka Rigas pilséta.

e Sabiedribas informésanas pasakumi. Projekta ieviesanas

gaita iedzivotaji tika informéti par Projekta aktivitatem,
tika nodrosinati informativie pasakumi un uzklausits
sabiedribas viedoklis.

Kapec Projekts ir unikals Baltijas regiona?
Projekts ir unikals gan Latvijas, gan Baltijas valstu
meéroga, jo idz Sim tam ldzigs regiona nav ticis
realizéts. Projekta rezultati bus ka piemérs gan
daudzam Latvijas regionu, gan kaiminvalstu
pilsétu pasvaldibam, kuru teritorijas ir paklautas
lldzigam pludu riskam ka Rigas pilséta.

Projekta istenosanas laiks
Projekts tika uzsakts 2010.gada februari, un tas
nosléegsies 2012, gada 30. novembr.

Kas finanse Projektu?

Kopéjas Projekta izmaksas ir 662 240 EUR,

to vienadas dalas finanse Eiropas Savienibas
finanSu programma apkartéjai videi LIFE+ un
Rigas pasvaldiba.

Kur iegut papildus informaciju?

Visa aktuala informacija ir pieejama pasi
Projektam izstradata majas lapa
www.rigapretpludiem. v




¢ Flood Risk Management Plan for Riga City. The plan not
only includes specific flood risk prevention measures
(e.g., dams, coast strengthening, pump stations,
and others) to prepare Riga City for the growing flood
threat, but it also looks at various possibilities to attract
funding for the implementation of flood risk prevention
measures, providing cost-benefit analysis for each of the
alternatives. A strategic environmental impact analysis
was conducted for the measures included in the Flood
Risk Management Plan.

¢ Methodological Guidelines for territorial planning in
flooding territories. Methodological guidelines cover
issues concermning territorial planning in flooding territories
of cities.. In addition, seminars, workshops and trainings
were organized for territorial planners who represent
municipalities facing similar flooding risks to those of
Riga.

e Public awareness events. During the implementation of
the Project the population of Riga was informed about
the performance of the project - awareness raising
events were held and public opinion was gathered.

Why is the Project unique in the Baltic region?
The Project is unique both on a national scale
and in the Baltic States since there has never
been a similar project implemented in this

region. The results of the Project will serve as
an example to many municipalities not only in
Latvia but also in neighbouring countries where
territories face flooding risks similar to those of
Riga.

What is the time frame for the implementation of
the Project?

The Project was launched in February 2010 and
it is expected to be completed on November 30,
2012,

Who is financing the Project?

The total cost of the Project is 662 240 EUR. The
cost is equally shared between European Union
financial programme for the environment LIFE+
and City Council of Riga.

Where to obtain additional information?

All up-to-date information can be accessed on
the Project’'s website:

www.rigapretpludiem. v
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RIGAS PILSETAS
RELJEFA MODELIS

Darbs pie Rigas pilsétas teritorijas reljefa modela
izstrades tika uzsakts 2010. gada maija, un
julija beigas Departaments sava riciba sanema
reliefa datus un modeli. Reljefa modela izstrade
tika uzticéta SIA ,METRUM” — darba veicéjs tika
izvélets atklata konkursa.

Jauniegutie dati un Rigas pilsétas teritorijas
reliefa modelis ir nepieciesams tadu hidrologisko
procesu ka pludi, intensivi nokrisni, vejuzpludi,
krastu noskaloSanas, butisku gruntsudens
imenu izmainu ietekmes izpétei, modeléSanai un
prognozesanai.

Jauniegutie dati un Rigas pilsétas teritorijas reljefa
modelis tika izmantots Projekta ietvaros veiktajos
petjumos, balstoties uz kuriem tika izstradati
ieteikumi un rekomendacijas realu Rigas pilsétas

teritorijas pretpludu aizsardzibas pasakumu
ieviesanai, pieméram, dambju jeb aizsargvalnu,
aizvaru un slizu rekonstrukcijai un buvniecibai,
teritorijas uzbérsanai, lietus udens kanalizacijas un
melioracijas sistemas uzlabosanai, ka ari krastu
nostiprinasanai.

Rigas pilsétas teritorijas reliefa modelis un dati
bus izmantojami ar pec Projekta istenosanas, tie
paliks Departamenta riciba, tos vares papildinat
un izmantot ne tikai hidrologisko procesu
letekmes izpétei, bet arl tada reljefa modela
izveidel, kura bus redzamas ékas, ielas un koki.
Tapat nakotné modell bus iespégjams ievietot

un izvertet jaunus buvniecibas priekslikumus,
tadejadi atvieglojot lemumu pienemsanas
procesu.
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RIGA CITY
RELIEF MODEL

The development of Riga City Relief Model was
commenced in May 2010, and by the end of
July the Department had received the relief data
and the model itself. The development of the
relief model was entrusted to “METRUM”, Itd. —
the contractor was chosen in an open tender.

The acquired data and Riga City Relief Model
were necessary for the exploration, modelling
and anticipation of the effect of such hydrological
processes as flood, intense precipitation, wind
surges, coastal erosion and significant changes
in ground-water levels.

The acquired data and Riga City Relief Model
were used for further research carried out
within the framework of the Project. They also
served as basis for practical suggestions and
recommendations for introduction of flood
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prevention measures in the territory of Riga City,
for example, reconstruction and construction of
dams or ramparts, watergates and floodgates,
earthwork, improvement of rainwater drainage
and melioration systems, as well as coast
strengthening.

Riga City Relief Model and the data will remain at
the disposal of the Department and will be usable
also after the implementation of the Project will be
completed. It will be possible to complement and
use the data along with the Model not only to
explore the effect of hydrological processes, but
also create a relief model with buildings, streets
and trees. In future it will also enable the inclusion
of new construction projects in the Model and
evaluate them within the context, thus facilitating
the decision making process.
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PLUDU UN TO IETEKMES UZ
RIGAS PILSETAS TERITORIJU
ZPETE UN PROGNOZESANA

SAISTIBA AR KLIMATA

PARMAINAM

Lai izpétitu pludu pasreizéjo ietekmi uz Rigas
pilsétas teritoriju, ka ar izstradatu nakotnes
prognozes pludu ietekmei saistiba ar klimata

parmainam, Departaments 2010. gada septembri

nosledza ligumu ar SIA ,Procesu analizes

un izpétes centrs” par petijuma ,Ar kimata
parmainam saistito hidrologisko procesu izpéte
un prognozesana Rigas pilsétas teritorija un
rekomendaciju izstrade Rigas pilsétas teritorijas
aizsardzibai” izstradi. SIA ,PAIC”, kas tika izvélets
atklata konkursa rezultata, darbus pie plasa un
visaptverosa pétijuma pabeidza 2011. gada
janija.

Petijuma galvenais merkis bija izpétit
hidrologiskos procesus - pludus, intensivus
nokrisnus, véjuzpludus, krastu noskalosanos,
putiskas gruntsudenu limena izmainas un to
ietekmi uz Rigas pilsétas teritoriju, modelét un
novertét to risku nakotné saistiba ar klimata
parmainam, ka ari izstradat rekomendacijas
konkrétiem projektiem ridzinieku aizsardzibai pret
pludiem.

Sis apjomigais pétijums bija viena no
svarigakajam LIFE+ Projekta komponentéem,

kas jau laikus Jaus apzinat pludu draudus Rigas
pilsetas teritorijai. Savukart balstoties uz péetjuma
rezultatiem, tika izstradats Pludu riska parvaldibas
plans Rigas pilsétai, kas ietver nepieciesamos
risingjlumus un rekomendacijas, ka ari apskata
dazadas finanséjuma piesaistes iespéjas to
Istenosanai.

Pludu modelesSanas rezultati Riga

Petijumu ietvaros tika veikta ar klimata parmainam
saistito hidrologisko procesu izpéte un
prognozesana Rigas pilsétas teritorijai, modeléjot
vejuzpludu un pavasara palu scenarijus tris laika

periodiem (musdienam, tuvajai nakotnei — 2021,
-2060. g. un talajai nakotnei — 2051.-2100. g.),
kas atskiras no klimata viedokla.

Tika izstradati scenariji pavasara palu un
vejuzpludu situaciiam ar 0,5%, 1%, 5%, 10%,
20% un 50% atkartosanas varbutibam musdienu
situacijai un klimata parmainu projekcijam diviem
laika periodiem - no 2021. idz 2050.gadam (tuva
nakotne) un no 2071. lidz 2100.gadam (tala
nakotne).

Papildus tika veikta izpéte par lietusgazu un
sniega kusanas ietekmi un izstradati dazadas
atkartoSanas varbutibas lietusgazu un sniega
kusSanas scenarij musdienu, tuvas un talas
nakotnes klimatam.

Pludu draudi Riga

Galvenos draudus Rigas pilsétas teritorijai rada
vejuzpludi, kas rodas, ja rietumu virziena véju, kas
sadzen udeni Rigas juras [icl, nomaina specigs
ziemelristumu virziena véjs (vétra).

Sadi apstakli nosaka jaras Gdens uzpladus,
paaugstinot udens lmeni Daugavas lejtece,
Baltezera un Kisezera un radot realus piekrastes
teritoriju applusanas un krasta noskaloSanas
draudus.

Tapat arl intensivi un ilglaicigi nokrisni var izsaukt
udens limena celSanos Daugava, Lielupé un
KiSezera, appludinot zemakas vietas, maju
pagrabus, ka an negativi ietekmet kanalizacijas
suknu stacijas darbibu un notekudenu
novadisanu Uz notekddenu biologiskas attirisanas
staciju ,Daugavgriva’.

Appludumu lietusgazu laika galvenokart
izraisa tadi iemesli ka esoso lietus




STUDY OF FLOOD AND ITS
IMPACT ON THE TERRITORY
OF RIGA CITY AND CLIMATE

CHANGE RELATED FLOOD

FORECASTING

For the purposes of studying the present effect
of flood on the territory of Riga City, as well as

to provide future forecasts about the climate
change related flood’s effect, the Department
signed a contract with “Centre of Processes’
Analysis and Research”, Itd. (hereinafter — PAIC)
in September 2010 to carry out the research
‘Integrated Strategy for Riga City to Adapt to the
Hydrological Processes Intensified by Climate
Change Phenomena”. “PAIC", Itd. was chosen in
an open tender and the company conducted the
extensive research in June 2011.

The focal objectives of the research are to
study hydrological processes (flood, intense
precipitation, wind surges, coastal erosion,
significant changes in ground-water levels) and
their effect on the territory of Riga City; model
and assess the potential risks related to climate
change; provide recommendations for further
Projects aiming to protect the population of
Riga from flood-related risks.

This substantial research
was one of the
most significant

components of LIFE+ Project allowing to forecast
the flood threat to the territory of Riga City. A flood
risk management plan was developed on the
basis of the research results. The Plan includes
the necessary solutions and recommendations
and also considers various options for attracting
funding for their implementation.

Flood modelling results in Riga

Within the framework of the research, a study of
climate change related hydrological processes
and their forecasting for the territory of Riga

City was conducted, modelling scenarios for
wind surges and spring spate for three different
timeframes (present situation, near future — 2021
- 2060 and distant future — 2051 - 2100) that
differ from the perspective of climate.




kanalizacijas kolektoru parslogojums, to
nepietiekama uzraudziSana un uzturésana.

Galvenie secinajumi par pludu draudiem

Rigas pilsétai nozimigaki teritoriju applusanas riski
ir saistiti ar véjuzpludiem Rigas juras licl (pretstata
pavasara paliem, lietusgazem vai sniega kusanai),
tapéc nozimigakie pretpludu aizsardzibas
risingjumi saistami ar aizsardzibu pret vejuzpludu
radito appladumu.
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Lidzsingjie novérojumi norada uz palu un
vejuzpludu vienlaicigas norises neiespejamibu,
un ta ka pavasara palu risks ir mazaks, tad,
aizsargajot teritorijas no véejuzpludiem, tam tiks
nodrosinata ar aizsardziba no pavasara palu
izraisitajiem pladiem.



Scenarios for spring spate and sea storm (wind
surges) situations were developed. The scenarios
looked at the repetition likelihoods of 0.5%, 1%,
5%, 10%, 20% and 50% for present situation and
climate change projections for two timeframes -
from 20271 to 2050 (near future) and from 2071
to 2100 (distant future).

In addition a study about the impact of
downpours and melting snow was carried out;
and scenarios for downpours and melting snow
with different repetition likelihoods for present
situation, near future and distant future were
developed.

Flood threat in Riga

Sea water surges pose the greatest flood
threat to the territory of the city of Riga. Such
phenomena appear when the Westerly wind,
which pushes water in Riga Bay, switches 1o a
strong North-Westerly wind (storm).

Such conditions cause sea water surges,

increasing the water level in the lower reaches of
Daugava, Baltezers and Kisezers and posing real
flood threat and erosion risks to coastal territories.

Also an intense and long-term precipitation

can instigate water level increase in Daugava,
Lielupe and Kisezers, flooding lower grounds and
basements of houses. It can also have negative
impact on the work of sewage pump station and
direction of waste water to waste water biological
purification station “Daugavgriva”.

Flooding during downpours is mainly caused by
the overload on the existing rainwater drainage
systems, their insufficient monitoring and
maintenance.

Main conclusions about flood threat

The most serious flood risks that endanger the
city of Riga are caused by wind surges in Riga
Bay (as opposed to spring spate, downpours
or melting snow); therefore, the most significant
flood prevention measures are oriented towards
protection against flooding caused by wind
surges.

Observations so far indicate that simultaneous
spring spate and wind surges are impossible,
and since the risk of spring spate is lower,

then, whilst primarily protecting territories from
sea water surges, these territories shall also be
provided with the protection from flooding caused
by spring spate.

13



PIERED/ZES
APMAINA

Projekta "RIGA PRET PLUDIEI\/I" ietvaros tika
apzinati labas prakses piemeéeri cina ar pladu
draudiem tadas Eiropas pilsétas ka Antverpene
(Belgija), Haga un Roterdama (Niderlandé) un
Hamburga (Vacija). Rigas pasvaldibas parstavju
pieredzes apmaina ar Antverpenes, Hagas,
Roterdamas un Hamburgas pasvaldibu atbildigo
valsts institdciju un agenttru specialistiem,
inzenieriem un nozares zinatniekiem norisingjas
2010. gada novembri un 2011.gada marta.

Galvenie secinajumi:

e Antverpenes pilséta plidu gadijuma piedava pazeminat
kopéjo udens Imeni pilsétas upg, atstajot neapbuveétas
teritorijas upes krastos un laujot tam regulari applust.

e Hagas un Roterdamas pilsétas izlemusas, ka ar udeni
nav verts cinities — ar to ir jasadzivo, atvélot tam vietu
pilsétvide, novirzot iedzivotajiem vélamaja virziena un
integréjot publiskaja artelpa.

e Hamburga blakus vecajai pilsétas dalai, kas no
pladiem tiek aizsargata ar tradicionaliem dambjiem,
aizsargsienam un suknu stacijam, tiek veidota jauna
pilsétas dala, kur ekam dominé individuali pretpludu
tehniskie risingjumi.

Apmeklétajas valstis un pilsétas pludu mérogs ir
daudz lielaks neka Rigas pilseta, jo tas atrodas
Ziemeljuras pludmainu ietekmes zona. Lielakie
pludu draudi rodas kombingjoties paisuma
raditajam Udenslimena pieaugumam

ar ziemelrietumu virziena vetru spéka raditu
udens limena pieaugumu. Pludu problematikai
Seit pastiprinata uzmaniba pieversta pagajusaja
gadsimta pec katastrofaliem liela méroga
pludiem, kas radijusi milzigus ekonomiskos
zaudejumus un lielu upuru skaitu. Péc Siem
notikumiem pludu parvaldiba ir valsts meroga
droSibas jautajums, pie tas strada gan valsts,
gan ar pasvaldibas strukturas, universitates,
zinatnes instituti un sabiedriskas organizacijas. Ta
ka pludu parvaldiba ierindota prioritasu augsgala,
ta tiek nodrosinata ar nepieciesamajiem cilveku
un finansu resursiem. Turklat visas apmeklétajas
valstis, idzigi ka projekta "RIGA PRET PLUDIEM",
pludu parvaldiba tiek skatita arl nakotnes
perspekiiva, nemot véera klimata parmainu radito
ietekmi.

Visas apmekiétajas valstis un pilsétas pludu
parvaldiba balstas uz apjomigiem un ilggadigiem
pludu riska pétijumiem, modelésanu, uzraudzibu,
prognozesanu un planosanu.

Darba vizidu ietvaros projekta "RIGA PRET
PLUDIEM" specidlisti iepazistingja arvalstu
kolégus ar Riga istenota plidu draudu izpétes
un Noversanas projekta aktivitatem un gaitu, ka
art uzklausija arvalstu specialistu rekomendacijas
pretpludu projekta veiksmigai istenosanai Riga.




~XPERIENCE
—XCHANGE

Within the framework of the Project “RIGA
AGAINST FLOOD” Riga City Development
Department specialists got acquainted with
successful flood threat combating practices

in other European cities, such as Antwerp
(Belgium), the Hague and Rotterdam (the
Netherlands) and Hamburg (Germany).

The exchange of experience among the
representatives of Riga municipality and
specialists of the responsible government
institutions and agencies, engineers and
scientists from the related fields from Antwerp,
The Hague, Rotterdam and Hamburg took place
in November 2010 and March 2011.

Main conclusions:

e |n case of flood, the city of Antwerp suggests lowering
the water level in the city’s river, leaving some territories
on the river banks free from construction and allowing
them flood regularly.

¢ |n the Hague and Rotterdam the decision has been
made not to fight the water — people have accepted
its fluctuations and allocated it some space in the city,
redirecting the water in the preferable direction and
integrating it in the public space.

e |n Hamburg, next to the old part of the city, which is
protected from flood by traditional dams, protective
walls and pump stations, a new part of the city is being
created where individual anti-flood technical solutions
prevailing.

In the countries and cities visited the flood scale
is much greater than in Riga City, because

they are located in the tidal zone of the North
Sea. The greatest flood threat is posed by a

combination of the increased water level due to
high tide and power of north-westerly storms,
Special attention to the problem of flood was
given in the last century after a catastrophic, big
scale flood that caused huge economic loss and
a great number of casualties. After these events
flood management became an matter of national
security, involving government and local councll
institutions, universities, scientific institutes and
public organizations. As flood management has
been identified as a priority, it has been given all
the necessary human and financial resources.
Moreover, in all the countries visited, similar

to the project “RIGA AGAINST FLOOD”, flood
management is viewed also in future perspective,
taking into account the impact caused by climate
change.

In all the countries and cities that were visited
flood management is based on extensive
and long-term flood risk research, modelling,
monitoring, forecasting and planning.

During the business visits the specialists of the
project “RIGA AGAINST FLOOD” introduced their
foreign colleagues with the flood threat research,
flood prevention project activities and course

of action in Riga, as well as received foreign
specialists’ recommendations for successful
implementation of the flood management project
in Riga.
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PLUDU RISKA PARVALDIBAS
PLANS RIGAS PILSETA

Pladu riska parvaldibas plans Rigas pilsétai ir
pats butiskakais Projekta ietvaros izstradatais
dokuments, kas ietver visus Projekta veikto

PEtjumu rezultatus un uz tiem balstitos
secingumus.

Pladu riska parvaldibas merkis ir vadit pludu risku
ta, lai panaktu lidzsvaru starp vides, socialajam
un ekonomiskajam interesém, kuras pludu

riska samazinasanas pasakumi ietekmes gan
sodien, gan nakotne. Pludu riska parvaldiba

nav vienreizéja aklivitate, bet ilgstoss, ciklisks
process, kurS prasa regularu darbibu. Parvaldiba
sevi ietver dazadas aktivitates — problémas izpéet
un iespEjamo risingumu apzinasanu, resursu
planosanu un laika grafika izstradi, ldzek|u
piesaisti un pasakumu istenosanu, pretpludu
aizsargblvju pienacigu uzraudzibu un uzturésanu,
progresa monitoringu un plana parskatisanu,
palstoties uz jaunakajiem péetjumiem,

Klimata prognozem un labakajam pieejamam
tehnologijam.

Pludu riska parvaldibas plana izstrades gaita

 Pludu riska parvaldibas plana darba varianta
sagatavosana;

e Seminaru, diskusiju par pladu riska parvaldibas
plana darba variantu organizésana;

 Stratégiska ietekmes uz vidi novéertéjuma
veikSana pludu riska parvaldibas planam,
tai skaita Vides parskata sagatavosana un
sabiedriska apspriesana;

e |zmaksu-ieguvumu analizes veikSana
pludu riska parvaldibas plana ieklautajiem
pasakumiem un plana istenosanai
nepiecieSamo resursu mobilizacijas plana
izstrade, ieskaitot finansejuma modela
variantus;

e Pludu riska parvaldibas plana gala redakcijas
sagatavosana un apstiprinasana Projekta
vadibas komiteja.

Plana saturs - butiskakas komponentes

« Visparégja informacija par Rigu;

o Klimata parmainas un to ietekme uz
hidrologisko rezimu;

e Pludu riska novertéjums;
e Pludu riska istekmes analize;

e Plana atbilstiba politikas dokumentiem un
normativajiem aktiem;

e Pludu apdraudéto teritoriju novertéjums pie 1%
appldduma varbutibas;

e Pretpludu aizsardzibas pasakumi un to
ietekmes novertéjums;

e Pretpludu aizsardzibas pasakumu
ekonomiskais novertejums;

e Pretpludu aizsardzibas pasakumu ietekme uz
vidi;

e Plana ieviesanas stratégija;

e Plana monitorings, izvertéjums un aktualizacija;

e leteikumi izmainam pilsétas attistibas
planosanas dokumentos.

Pludu riska teritorijas

Balstoties uz pétjuma datiem, Rigas

pilséta ir izdalitas vairakas teritorijas, kuras

apdraud varbutéjie pludi un kuras tajas

dzivojoso iedzivotaju, kultdrvésturisko vertibu,

saimnieciskas darbibas, teritorijas planotas

attistibas un vesturiska vides piesamojuma del ir

nepieciesams aizsargat. Pec izpétes rezultatiem

tika izdalitas sadas pludu riska teritorijas Rigas

pilséta:

o Ap Bullupi (Vakarbulli, Ritabulli, Daugavgriva,
Boldergja);

» Ap Vecdaugavu;

» Ap Hapaka gravi un Bekera gravi (Krémeri,
Voleri, Spilve);

e Ap Kisezeru, Juglas kanalu, Juglas ezeru un
Baltezeru;

e Ap Sarkandaugavu;

e Ap Zunda kanalu (Kipsala, Kiiversala, Marupites
lejtece);

R



FLOOD RISK MANAGEMENT

PLAN FOR RIGA C

The Flood Risk Management Plan for Riga City

is the most essential document produced in the
framework of the Project. It includes all the results
of research that were obtained during the Project
and conclusions based on these results.

The aim of flood risk management plan is to
manage the flood risk in a manner that a balance
is obtained among the environmental, social and
economic needs that are and will be influenced
by flood risk prevention measures. Flood risk
management is not a one-time action, but a
continuous, cyclic process, requiring regular
activity. Management comprises different
activities — research of the problem and study

of possible solutions, planning of resources

and development of the timeline, attraction

of funding and implementation of measures,
proper monitoring and maintenance of anti-
flood constructions, progress monitoring and
review of the plan, taking into account the most
recent research, climate forecast and the best
technologies available.

The course of Flood Risk Management Plan
development

e Preparation of the working version of the Flood Risk
Management Plan;

e Organizing seminars and discussions about the working
version of the Flood Risk Management Plan;

e Carrying out the strategic environmental impact
assessment for the Flood Risk Management Plan,
including preparation of the Environment Report and its
public deliberations;

e Performing cost-benefit analysis for the measures
included in Flood Risk Management Plan and the
development of the mobilization plan for the funding
needed to implement the Plan, including various models
of funding;

e Preparation of the final version of the Flood Risk
Management Plan and its ratification with the Project
management committee.

~

The content of the plan - principal components
e (General information about Riga;

e (Climate change and its impact on hydrological regime;

Flood risk assessment;

Flood risk impact analysis;

e Correspondence of the Plan to policy documentation
and regulatory requirements;

e Evaluation of territories under flood threat with the
flooding likelihood of 1% ;

e Flood prevention measures and evaluation of their
impact;

e Economic evaluation of flood prevention measures;
e Environmental impact of flood prevention measures;
e Strategy for the introduction of the Plan;

¢ Monitoring, evaluation and revision of the Plan;

e Recommendations for changes in city development
planning documents.

Territories under flood risk

Based on the research data, several territories in
the city of Riga are under the potential flood risk
and need to be protected due to their population,
culture-historical values, economic activity,
planned territorial development or historical
environmental pollution. According to the findings
of the research the following territories were
identified as being under flood risk:

e around Bullupe (Vakarbulli, Ritabulli, Daugavgriva,
Bolderaja);

e ground Vecdaugava;

e ground Hapaka gravis and Bekera gravis (Kremeri, Voleri,
Spilve);

e aground Kisezers, Juglas channel, Juglas lake and
Baltezers;

e ground Sarkandaugava;

e around Zunda channel (Kipsala, Kliversala, lower
reaches of Marupite);




18

» Ap Biekengravi (Mukusala, Biekensala,
Lucavsala);

e Ap Krasta ielu no Salu tilta lldz Dienvidu tiltam.

Pretpludu pasakumi pludu riska teritorijas

Izstradajot Pladu riska parvaldibas planu Rigas

pilsétai, tika identificéti sadi pasakumi, applustoso

teritoriju aizsardzibai:

e Esosu asfaltétu ielu un zemes celu posmu
paaugstinaSana un jaunu izbave;

Esosu zemes dambju paaugstinaSana un
jaunu izbuve;

Caurteku-regulatoru rekonstrukcija vai
jaunbuve;

Sluzu-regulatoru rekonstrukcija vai jaunbuve;

Poldera suknu staciju rekonstrukcija vai
jaunbuve.

Katrai teritorijai plana ir paredzeti kompleksi
pretpludu pasakumi, kas paredz arl dazadas
alternativas.

Pretpludu pasakumu izveles galvenie principi

o Pretplldu aizsardzibas inzeniertehniskie
risinajumi balstiti uz modelétajem SIA ,PAIC”
vejuzpludu izraisitajiem appluduma riskiem;

o Piedavatie risingjumi kopuma nodrosina iespeju
veikt pretpludu aizsardzibas pasakumus
kadam tuvas nakotnes scenarijam, vienlaicigi
rekinoties ar talas nakotnes prognozém un
paredzot iespégju nakotné buves papildinat
(paaugstinat, paplasinat, pagarinat);

o Paaugstinasana parsvara paredzeta esosajam
ielam un celiem, lai ar pretpludu aizsardzibas
bavem lieki neaiznemtu teritorijas, kuram
lespéjama cita veida izmanto$ana. Sada
piegja ir saistita arl ar pasumtiesibam;

e Pretpludu aizsardzibas
inZzeniertehniskie risingjumi
sagatavoti izvéletajam
scenarijam — tuvas nakotnes
laika periodam no 2021.
lldz 2050.gadam ar pludu
atkartosanas varbutibu 1% jeb \
1 reizi 100 gados;

o Atseviskas vietas ir paredzéta
jaunu aizsargdambju izbave;

o Nav paredzéta dzelzcela uzbérumu
paaugstinasSana, kas varétu but tehniski
vissarezgitaka;

» \airakas vietas ir paredzéetas sluzas-regulatori
vai caurtekas-regulatori, kas parsvara butu
atvértas, bet islaicigi bdtu janoslédz vejuzpludu
laika, lai pasargatu attiecigas teritorijas pret
applusanu;

 Rigas brivostas piestatnu paaugstinaSana nav
izvertéta, bet ir izmantots pienémums, ka osta
agrak vai vélak pec vajadzibas savai teritorijal
aizsardzibu istenos, visticamak, to uzberot;

e |zstradatie pretpludu aizsardzibas risinajumi
ir salidzinati arm ar ,Rigas pilsétas melioracijas
sistemu attistibas koncepcija” ieklautajiem,
tacu kopuma tie ir izstradati neatkarigi no Sis
koncepcijas;

e Arterminu ,dambis” jasaprot katra konkrétaja
vieta piemerotakais ,dambja” veids — tas var
but gan klasiskais grunts uzbérums, gan ielas
paaugstinaSana, gan smilsu maisu kravums,
gan betona vai cita materiala siena, gan ostas
piestatne, gan ar ékas siena, attiecigi to
rekonstrugjot, u.tml.

Secinajums

Pludu riska parvaldibas plans Rigas pilsétai ir
komplicets dokuments, kas saistiba ar klimata
parmainam nakotne identificé pludu apdraudetas
teritorijas un ietver inzeniertehniskos risingjumus
plodu apdraudéto teritoriju aizsardzibai. Plans
ietver pat vairakas pludu apdraudéto teritoriju
aizsardzibas pasakumu alternativas un apskata
to ieviesanas iespéjas gan no vides aizsardzibas,
gan izmaksu-ieguvumu analizes aspekta.




e around Biekengravis (Mukusala, Biekensala, Lucavsala); e Elevation is mostly proposed for the existing streets and
roads, so that flood prevention constructions would not
take up territories that can be used for other purposes.
This approach is also connected with property
ownership;

e ground Krasta street from Salu bridge till Dienvidu
bridge.

Flood prevention measures in territories under . ‘ . .
e Flood prevention engineer technical solutions were

flood risk

Durina the devel t of Flood Risk prepared for the chosen scenario — period of near future
unng the deveiopment of Food RIS from 2021 to 2060 with the flood repetition likelihood of

Management Plan for the city of Riga, a set of 1% or once in 100 vears;

were proposed to protect flooding territories: e For some areas construction of new dams is planned;

e clevation of existing asphalted streets or dirt roads, and

, e Elevation of railway banks was not planned, as it might
construction of new roads

be technically the most complicated,;
¢ increasing the height of existing earth dams or

; e For several territories sluice regulators or culvert
construction of new earth dams

regulators are proposed. Most of the time they would

e reconstruction or construction of culvert regulators remain open, but the regulators would be closed

e reconstruction or construction of sluice regulators, temporanly during 'vvmd surges to protect the respective
territory from flooding;

e reconstruction or construction of a polder pump station e Elevation of Riga free port harbours was not considered

e Eqch territory has been assigned complex flood as it was assumed that the port would implement certain
prevention measures that propose various alternatives. protection measures sooner or later, most probably, by
earthwork;

The main principles of selection of flood prevention  , 1y jo\eloped Flood prevention solutions are compared

measures with the ones included in “The concept of Riga City
melioration system development”; however, in general

e Flood prevention engineer technical solutions are based :
these were developed on separate basis;

on “PAIC”, Itd.-modelled flooding risks that are caused
by sea water surges; e The term “dam” refers to the most appropriate kind

of “dam” for each specific site — it can be the classic
earthwork or bank, elevation of a street, a pile of sand
bags, a wall of concrete or other material, a harbour, or
a wall of a building, if proper reconstruction is done, and
others.

e Proposed solutions generally offer the possibility of
implementing flood prevention measures for a certain
scenario of near future, at the same time taking into
account forecasts for distant future and allowing to
extend the constructions in future

Conclusion
Flood Risk Management Plan for Riga City is a
complex document which in the context of future
climate change identifies territories under flood
threat and includes engineer technical solutions
for the protection of the territories at risk. The
Plan includes several alternatives of flood
prevention measures for the territories
under flood risk and looks at the
possibilities of their implementation
from both aspects: environment
protection and cost-benefit
analysis.
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METODOLOGISKAS
VADLINIJAS TERITORIJAS
PLANOSANAI APPLUSTOSAJAS

TERITORIJAS

Darbs pie metodologiskajam vadlinijam teritorijas
planosanai applustosajas teritorijas tika uzsakts
2010. g. augusta un pabeigts 2012. g. julija.
Vadliniju izstradé par pamatu tika nemti Projekta
lldz Sim Istenoto petijumu rezultati un ieguta
informacija, ka ari citu Eiropas valstu un pilsétu
labaka pieredze un prakse. Vadlinijas teritorijas
planosanai applustosajas teritorijas ir unikalas ar
to, ka tas ir pirmais sada veida dokuments ne
tikai Latvija, bet ar Baltijas valstis.

Vadlinijas ir paredzetas specialistiem - teritoriju
planotgjiem un citiem pasvaldibu atbildigajiem
darbiniekiem, kuri ikdienas darba saskaras

ar applustosam teritorijam un pludu risku.
Specialistiem sada veida informacija palidzés
teritorijas planojuma izstrade, buvniecibas ieceres
attistibas uzsaksana, civilas aizsardzibas planu
izstrade, ka arf udensobjektu, to krastu, piekluves
vietu un pieguloso teritoriju attistiSanai.

Vadiinijas ir izmantojamas jebkura Latvijas
pilséta, pasvaldiba, novada vai apdzivota
teritorija ar nozimigiem udensobjektiem, pludu
apdraudégjumu teritorijas attistibas planosanas
dokumentu, piemeram, teritorijas planojuma
vai tematiska planojuma izstradei ka ar attistot
udensobjektu (krastu, piekluvi tam utt.).

Vadliniju nozimigaka sastavdala ir teritorijas
planosanas principi applustosajas teritorijas un
udensobjektu krastos. Tie raksturo applusanas
riskus un varbutibas pielietojumu, prinCipus un
metodi. Darba ir ietvertas sekojosas sadalas:

e Metodika teritorijas planosanai;
¢ Rigas piemérs, ietverot SIA ,PAIC” pétijumu;

e ApplUstoso teritoriju kartéSanas pamatprincipi un
prasibas karSu saturam;

e Normativo aktu parskats;

e Rekomendacijas teritorijas planosanai un normativo aktu
korigésanai;

e Pielikumi (Eiropas labakie piemeéri u.c.).
Metodika tiek ieklauts:
e TJeritorijas izpéte;

e Teritorijas planoSana Udensmalas. Merki un objekti;

Udensobjektu krastmalu shematiskie Skérsprofili;

Pretpladu plans;

Apdrosinasana.



METHODOLOGICAL
GUIDELINES FOR TERRITORIAL
PLANNING IN FLOODING

TERRITORIES

Work on Methodological Guidelines for Territorial
Planning was commenced in August 2010 and
completed in July 2012, The development of the
Guidelines was based on the up-to-date results
of the research conducted within the framework
of the Project and the obtained information, as
well as the best experience from other European
countries and cities was taken into account.

The Guidelines for territorial planning in flooding
territories are unique because it is the first
document of its kind not only in Latvia but also in
the Baltic States.

The guidelines are intended for specialists

— territorial planners and other employees of
municipalities in charge, who encounter flooding
territories and flood risks in their work. This
information will help specialists in designing a
territorial plan, in starting the development of

a new construction, in making plans for civil
protection, as well as in the development of
territories near water objects, their banks/ coasts
and other adjacent territories.

The guidelines may be applied to any town or
city of Latvia, municipality, region or populated
area with significant water bodies or flood threat
in developing territorial planning documents (for
example, territorial plans or thematic plans) or
water bodies (banks/ coast, access territories et
cetera).

The most significant part of the guidelines is
territorial planning principles in flooding territories
and on the banks/ coast of water bodies.

These principles describe flooding risks and the
application of likelihoods, principles and available
methods. The Guidelines contain the following
sections:

e Methodology for territorial planning;

e Example of Riga, including the research carried out by
‘PAIC™, Itd.;

e Basic mapping principles of flooding territories and
requirements for the contents of maps;

e Qverview of regulations;

e Recommendations for territorial planning and
adjustments of regulations;

e Appendices (The best practices in Europe and others).

Methodology comprises:

e Exploration of territory;

Territorial planning next to the water. Aims and objects;

Schematic transverse profiles of water object coastline/
banks;

Flood prevention plan;

® |nsurance.
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SABIEDRIBAS
ESAISTES
PASAKUMI

Lai nodrosinatu péc iespéjas plasaku viedoklu
apmainu un iesaistitu ieinteresétas puses —
valsts un pasvaldibas iestades, uznemumus,
sabiedriskas organizacijas un Rigas iedzivotajus
Projekta aktivitasu ieviesana, Projekta ietvaros tika
Istenota virkne pasakumu.

1. Izstradata Projekta majas lapa www.rigapretpludiem.lv
kura ir pieejama visa aktualaka informacija par Projektu,
ka ar visi Projekta ietvaros izstradatie dokumenti.

2. Izstradati un izvietoti informativie stendi ar Projekta
pamatinformaciju.

3. Veidota sadarbiba ar masu medijiem, regulari informéjot
par Projekta aktualitatem, iniciéjot skaidrojosas
publikacijas, ka art TV un radio sizetus un sniedzot
jebkadu informaciju saistiba ar Projekta aktivitatem.

4, Organizéeti informativi pasakumi, tiksanas, ka art
sabiedriskas apsprieSanas pilsétas iedzivotajiem.

5. Rikoti seminari, kuru ietvaros ieinteresétajam valsts
un pasvaldibas iestadem, ka arf nevalstiskajam
organizacijam tika prezentéti Projekta rezultati un
uzklausits vinu viedoklis, ierosinajumi un priekslikumi.

6. Organizéts konkurss skolu jaunatnes iesaistei un
informésanai par Projekta pétito pludu problematiku.

7. Nodrosinata Projekta parstavnieciba citu saistito
projektu organizétajos seminaros, ka ar vaditas Projekta
prezentacijas arvalstu studentiem un pilsétu parstavju
delegacijam.
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PUBLIC
AWARENESS
EVENTS

Series of events were held in order to ensure
better exchange of opinions and involve the
stakeholders — government and local council
institutions, companies, public organizations and
population of Riga - in the implementation of
Project activities.

1. Project’'s webpage www.rigapretpludiem.lv was
designed and contains all up-to-date information on the
Project, as well as all the documents developed within
the framework of the Project.

2. Notice boards with the general information on the Project
were designed and displayed.

3. Cooperation with mass media was established and
enhanced, regularly reporting on the new developments
of the Project, initiating explanatory publications, TV and
radio broadcasts and providing all kinds of information
regarding Project’s activities.

4. Awareness events, meetings and public deliberations
with the population of Riga were held.

5. Seminars were organized where the interested
government and municipality institutions as well as non-
governmental organizations could get acquainted with
the results of the Project and their opinions, suggestions
and recommendations were gathered.

6. A competition was held as a Part of the Project in order
to raise awareness among the youth in Schools.

7. Representation of the Project was ensured in the
workshops organized by other related projects. Also
Project presentations were given to foreign students and
delegations of city representatives.
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