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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 pilsétas virszemes
udenu ietekmju novérteéSana, noversana un
ekologiska stavokla uzlabosana” (turpmak teksta
— Projekts) istenosanas uzsaka 2010. gada
februart,

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

Kapec Projekts nepiecieSams?

Dala Rigas teritorijas regulari cies no

applisanas, radot gan ekonomiskus, gan
moralus zaudejumus ka pilsétai kopuma, ta ar
uznémejiem un iedzivotajiem. Noverojumi liecina,
ka pludu risks Rigas teritorija arvien pieaug,
turklat zinatnieki prognoze, 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

(Vetru raditos juras udens
uzpladus (turpmak
teksta —

. -
-
e

vejuzpludi), pavasara palus, nokrisnu izraisitu
teritoriju applisanu, ka ar krastu erozijudeb
noskalosanos), kas nakotne, klimata éoar inu
rezultata, varétu negativu ietekmeét Rigas
ledzivotajus, ekonomiku, ka art dabas-un kultUras
mantojuma saglabasanu, un izstradat risingumus
SIS ietekmes mazinasanai vai noversanai.

Ko Riga iegust?
Butiskakas Projekta aktivitates:
¢ Rigas pilsétas teritorijas reliefa 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.
Pétijums ietver pasreiz esosa pludu riska apzinasanu,
ta modelésanu nakotné, krastu erozijas novertésanu,
plidu ietekmes analizi, ka art ekonomisko zaudéjumu
aprekinus.

e PlOdu riska parvaldibas plans Rigas pilsétai. Plans ne

tikai ietver noteiktus plGdu riska noversanas pasakumus
(pieméram, dambjus, krastu stiprinajumus, stknu
stacijas u.c.) Rigas pilsétas pielagosanai pieaugosajiem
plidu draudiem, bet ar apskata dazadas finanséjuma
piesaistes iespéjas pludu riska noversanas pasakumu
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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-founded
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.

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",

el

R R R ———

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.

¢ Flood Risk Management Plan for the city of Riga. The
plan not only includes specific flood risk prevention
measures (e.g., dams, coast strengthening, pump
stations, and others) to prepare the city of Riga 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. Also the experience of other European cities in

combating flood and in managing flooding territories

was taken into account.

e Methodological Guidelines for

territorial planning in flooding territories.
Methodological guidelines cover issues
conceming 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 Pyblic 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.




IstenoSanai, ka ari izverté piedavatas alternativas

No izmaksu-ieguvumu analizes aspekta. Pludu riska
parvaldibas plana paredzéetajiem pasakumiem tika veikts
stratégiskais ietekmes uz vidi novértéjums. Tika nemta
vera arl vairaku Eiropas pilsétu pieredze cina ar plidiem
un applustoso teritoriju apsaimniekosanu.

¢ 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 lidzigiem
applusanas riskiem ka Rigas pilséta.

e Sabiedribas informésanas pasakumi. Projekta ieviesanas
gaita iedzivotdji 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 lidz sim tam idzigs regiona nav ticis
realizéts. Projekta rezultati bus ka piemeérs gan
daudzam Latvijas regionu, gan kaiminvalstu
pilsétu pasvaldibam, kuru teritorijas ir paklautas
lldzigam pludu riskam ka Riga.

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

Kas finanse Projektu?

Kopéjas Projekta izmaksas ir 662 240 EUR,
to vienadas dalas finanseé Eiropas Savienibas
finanSu programma apkartéjai videi LIFE+ un
Rigas pasvaldiba.

Kur iegut papildus informaciju?

Visa aktuala informacija ir pieejama 1pasi
Projektam izstradata majas lapa
www.rigapretpludiem. v




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

The Project was launched in February 2010
A 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

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
een 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.




RIGAS PILSETAS
RELJEFA MODELIS

Darbs pie Rigas pilsétas teritorijas reljiefa modela
izstrades tika uzsakts 2010. gada maija, un
julija beigas Departaments sava riciba sanema
reliefa datus un modeli. Reliefa 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 pladi, 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 bavniecibai,
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
ietekmes izpétei, bet arl tada reljefa modela
izveidel, kura bus redzamas ékas, ielas un koki.
Tapat nakotné modell bus iespgjams ievietot

un izvertet jaunus buvniecibas priekslikumus,
tadejadi atvieglojot lemumu pienemsanas
procesu.



RIGA CI
RELIEF MODEL

Y

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 the purposes of further
research carried out within the framework of
the Project. This data also served as basis for
practical suggestions and recommendations

for introduction of flood 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 shall remain
at the disposal of the Department and will be
usable also after the completion of the Project.

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 péetjuma

LAr Klimata parmainam saistito hidrologisko
procesu izpéte un prognozesana Rigas pilsétas
teritorija un rekomendaciju izstrade Rigas pilsétas
teritorijas aizsardzibai” izstradi. SIA ,PAIC”, kas
tika izveléts atklata konkursa rezultata, darbus pie
plasa un visaptverosa petijuma pabeidza 2011.
gada junija.

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.

Petijuma pirmais etaps

Péetijuma pirmaja etapa, kura tika aplukoti tikai tie
applusanas riski, kas saistiti ar_pavasara paliem
un véjuzpludiem. Tostarp tika veikti sadi darbi:

[ ]
-
L

e |zstradati scenariji pavasara palu un vejuzpltdu
situacijam ar 0,5%, 1%, 5%, 10%, 20% un 50%
atkartosanas varbutibam musdienu situacijai un klimata
parmainu projekcijam diviem laika periodiem - no 2021,
lldz 2050.gadam un no 2071, lidz 2100.gadam.

e \eikti hidrodinamiskie aprékini un appllstoso teritoriju
kartésana atbilstosi palu un véja uzpltdu scenarijiem.

¢ Nodrosinati Daugavas, un Rigas juras lica krastu
apsekojumi daba un to erozijas analize Rigas pilsétas
teritorija.

e \eikta plidu ietekmes analize no sociala, saimnieciskas
darbibas, kultGrvésturiska un dabas aizsardzibas
viedokla.

¢ [zveidots plidu radito zaudéjumu ekonomiskais modelis
un novertéti zaudejumi aplukotajiem scenarijiem.

Applustosas teritorijas

e Apréekini musdienu situacijai liecina, ka ar varbutibu
50% jeb reizi 2 gados applust vairakas gimenes darzinu
teritorijas dazadas Rigas apkaimes.

e Arvarbltibu 20% jeb reizi 5 gados applist jau plasakas
gimenes darzinu teritorijas, turklat appldst art privatmaju
rajons Suzos, kas gan neietilpst Rigas administrativaja
teritorija.

e Arvarbutibu 10% jeb reizi 10 gados bez ieprieks minéta
sak applust arl dazas ékas Ritabullos un dzivojamas
ekas Mangalu pussala.

e Arvarbutibu 5% jeb reizi 20 gados bez ieprieks
minéta applUsanas problemas sak paradities ari
atseviskas teritorijas Bolderaja, Spilves lidlauka,



STUDY OF FLOOD AND ITS
EFFECT 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 allows
forecasting 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.

The first stage of the research
During the first stage of the research only the
risks connected with spring spate and wind

surges were studied and the following tasks were

accomplished:

scenarios for spring spate and wind surge situations
with the likelihoods of repetition of 0.5%, 1%, 5%, 10%,
20% and 50% were considered. The scenarios were
developed for the present situation and for climate
change projections in two future periods - from 2021 to
2050 and from 2071 to 2100

e hydrodynamic modelling and mapping of flooding

territories were completed according to spate and wind
surge scenarios

e sijte visits to the banks of River Daugava and coast of

Riga bay were organized and the extent of their erosion
within the territory of Riga City was identified

an analysis of flood impact from viewpoints of social,
economic, culture-historical and environment protection
was conducted

an economic model of flood-related loss was created
and loss for each given scenario were estimated

Flooding territories

Estimates the present situation show that several
territories of rented family garden plots in different
parts of Riga are subjected to the risk of flood with the
likelihood of 50% or once in two years.

Larger territories of rented family garden plots, as well
as an area of detached houses in Suzi (which is not a
part of administrative territory of Riga) are subjected to
the risk of flood with the likelihood of 20% or once in five
years.

Apart from the above-mentioned, some buildings in Rita
Bulli and some residential houses in Mangali peninsula
are subjected to the risk of flood with the likelihood of
10% or once in 10 years.

Notwithstanding the above, with the likelihood of 5%
or once in 20 years flooding problems also appear

in certain territories in Bolderaja, Spilve aerodrome,
Tornkalns, Lucavsala, Kundzinsala, Lakstigalu pussala,
Zvejniekciems, Vecdaugava.

Additional to the above, with the likelihood of 1% or
once in 100 years flooding problems also appear in

11
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Tomkalna, Lucavsala, Kundzinsala, Lakstigalu pussala,
Zvejniekciema, Vecdaugava.

e Arvarbutibu 1% jeb reizi 100 gados bez ieprieks minéta
appliSanas problémas sak paradities art atseviskas
teritorijas Kipsala, Andrejsala, Ganibu dambja ziemelu
gala, Trisciema, Bukultos u.c. Pilniba appltdis Kazas
seklis. Nav iespéjams no Daugavgrivas nok|tt Bolderaja.

e Arvarbutibu 0,5% jeb reizi 200 gados bez ieprieks
minéta applisanas problemas sak paradities art
atseviskas teritorijas llguciema, Kliversala, Rindzos u.c.
levérojami palielinas applistosa teritorija Ganibu damio.

Petijuma otrais etaps

Péetijuma pirmaja etapa tika izstradati scenariji
un veikti aprekini art paréjiem teritoriju applusanu
izraisoSajiem faktoriem Riga — intensiviem
nokriSniem un gruntsudens limeniem. Visbeidzot,
palstoties uz ieguto informaciju, tiks izstradatas
rekomendacijas pludu riska parvaldibas

planam un reali priekslikumi inzeniertenniskiem
risingjumiem Rigas pilsétas teritorijas aizsardzibal
no applisanas un krastu noskalosanas.

Petijuma otraja etapa veiktie darbi:

e [zstradati scenariji lietusgazem (no 50% - appllst vismaz
vienu reizi divos gados lidz 0,5% - appltst vismaz vienu
reizi divsimt gados) musdienu situacijai un, nemot véra
iespejamas klimata parmainas, diviem nakotnes laika
periodiem - no 2021. lidz 2050.gadam un no 2071. lidz
2100.gadam.

e |zstradati scenariji sniega kusanas situacijam ar 6
atkartosanas varbutibam (no 50% - applUst vismaz vienu
reizi divos gados lidz 0,5% - applUst vismaz vienu reizi
divsimt gados) musdienu situacijai. Nakotnes sniega
kuSanas scenariji netika aplukoti, jo atbilstosi prognozéem
nakotne klimata parmainu ietekmé sagaidama butiska
sniega segas samazinasanas (videji lldz 40%).

e \/eikta gruntstdenu limenu rezima izvertésana Rigas
pilsétas teritorijai.

¢ [zveidots Rigas pilsétas hidrologiskais modelis, veikta
aprékinu rezultatu analize, ka arl applustoso teritoriju
kartéSana.

¢ \eikta plidu ietekmes analize - novertétas un raksturotas

pludu riskam paklautas teritorijas katra pludu riska
zona gan no sociala, kultdrvesturiska, saimnieciskas
darbibas, gan dabas aizsardzibas aspekta, novertejot
plUdu izraisitos draudus, identificéjot un nosakot véertibu
prioritates; apzinati objekti, kas hidrologisko procesu
ietekmeé var radit potencialu apdraudéjumu cilveku
veselibai un piesamojuma draudus apkartgjai videi.

e |zstradatas rekomendacijas pludu riska parvaldibas
planam un priekslikumi inZzeniertehniskiem risingjumiem
Rigas pilsétas teritorijas aizsardzibai no applisanas un
krastu erozijas.

e \eikts rezultatu izvértéjums no normativo aktu viedokla
un sniegti priekslikumi to grozijumiem.

Petijuma otra etapa butiskakie secinajumi:
Vesturiska apbuve Riga lielakoties izveidojusies
augstakas vietas vai Udensobjektu tiesa tuvuma,
kur gruntstdens limenis ir pietiekosi zems
(pieméram, Vecriga, Rigas centrs, Agenskalns).
Tomer pilsétas attistibas gaita apguti art rajoni,
kuros dabiski gruntsudens limenis ir augsts
(pieméram, Imanta, Zolitude, Pleskodale,
Ziepniekkalns, Ganibu dambis, Purvciems,
Plavnieki, Darzciems). Tapéec Rigas pilséta ir
atkariga no labi funkcionéjosas melioracijas un
lietus tdens kanalizacijas sistémas.

Klimata parmainu konteksta lietusgazes rada
nopietnaku applusanas risku neka sniega
kusana, jo atbilstosi prognozém nakotné klimata
parmainu ietekmé sagaidama lietus intensitates
palielinasanas, savukart sniega segas butiski
samazinasies (vidéji lidz 40%).

Butiskakais faktors, kas rada pludu draudus
Rigas pilséta, ir vejuzpludi. Paréjie teritoriju
applusanu izraisosie faktori (intensivas
lietusgazes, pavasara pali un sniega kusana)
salidzinosi ar véjuzplidiem Riga rada ieverojami
mazaku pludu risku. Aprekinats, ka lidz gadsimta
peigam, ja netiek istenoti nekadi pasakumi pludu
draudu mazinasanai, Rigas pilsétas teritorijas
paklautas pludu riskam ar varbutibu 1% (spécigi
pludi, kas teorétiski sagaidami reizi 100 gados)
43,8 km2 jeb 4383 ha platiba.

legUtie rezultati liecina, ka pladu problematika
Rigas pilsétai nakotné saistiba ar prognozejamam
Klimata parmainam klus arvien aktualaka, tapéc
par risinajumiem draudu noversanai ir jasak
domat jau sodien.



certain territories in Kipsala, Andrejsala, the north end
of Ganibu dambis, Trisciems, Bukulti and others. Kazas
seklis is completely flooded. It is not possible to get from
Daugavgriva to Bolderaja.

e Also, with the likelihood of 0.5% or once in 200 years
flooding problems appear also in certain territories
in llguciems, Kliversala, Rinuzi and others. Flooded
territories in Ganibu dambis increase considerably.

The second stage of the research

During the second stage of the research
scenarios and estimates were made for other
factors causing flooding in Riga such as
intense precipitation and ground-water levels.
Finally, based on the obtained information,
recommendations for Flood Risk Management
Plan and practical suggestions for engineer
technical solutions were offered to protect the
territory of the city of Riga from flooding and
coastal erosion,

The following tasks were accomplished during the
second stage of the research:

e Scenarios for downpours were considered (from 50%
- flood at least once in two years to 0.5% - flood at
least once in 200 years) for present situation and, taking
into account possible climate change, for two future
timeframes - from 2021 to 2050 and from 2071 to
2100.

e Scenarios for situations of melting snow with six
different likelihoods of repetition were produced for
present situation (from 50% - flood at least once in
two years to 0.5% - flood at least once in 200 years).
Future scenarios for melting snow were not considered
because, according to the forecasts, a considerable
decrease of snow cover is expected in future due to
climate change (on average up to 40%).

¢ Fuctuations of ground-water levels in the territory of Riga
City were studied.

e Hydrodynamic model of Riga City was developed, the
analysis of the estimate results was performed and
mapping of flooding territories was completed.

e The analysis of flood effect was conducted — territories
subjected to the threat of flood were evaluated and
described in each flood risk zone from social, culture-
historical, economic and environment protection
aspects, assessing the threat caused by flood and
identifying and prioritizing the values; the sites that may
pose a potential threat to people’s health or pollute the
environment as a result of hydrological processes were
identified.

e To protect the territory of Riga City from flooding and
coastal erosion, recommendations for Flood Risk
Management Plan and practical suggestions for

engineer technical solutions were offered.

e An assessment of the results from the regulatory
perspective was made and recommendations for the
amendments were given.

The most significant conclusions after completion
of the second stage of the research:

Historically the built-up areas in Riga were
located on higher grounds or in close proximity
of water where the levels of ground-water are
sufficiently low (for example, Old Riga, the centre
of Riga, Agenskalns). However, in the course
of development of the city, other regions with
naturally higher ground-water levels were built
up (for example, Imanta, Zolitude, Pleskodale,
Ziepniekkalns, Ganibu dambis, Purvciems,
Plavnieki, Darzciems). For this reason, Riga City
depends on well-functioning melioration and
rainwater drainage systems.

In the context of climate change, downpours
cause a greater flooding risk than melting snow
due to the fact that according to the forecasts
the intensity of rain is set to increase in future,
while snow fall shall decrease considerably as a
result of climate change (on average by 40%).

The most significant factor presenting flood threat
to Riga City is wind surges. Other factors causing
flooding (intense rainfall, spring spate and melting
snow) pose a considerably smaller flood risk if
compared to wind surges in Riga. Provided no
flood prevention measures are taken until the
end of the century to reduce the flood threat, it
was calculated that 43,8 km? or 4383ha of the
territory in Riga City will be subjected to flood risk
with the likelihood of 1% (strong flood that can,
theoretically, be expected once in 100 years).

The obtained results show that the problem

of flooding in the city of Riga in relation to
anticipated climate change shall gradually
become more topical; therefore, flood threat
prevention solutions should be sought already for
NOW.
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PIERED/ZES
APMAINA

Projekta "RIGA PRET PLUDIEM" ietvaros tika
apzinati labas prakses piemeéri cina ar pludu
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:

* Antverpenes pilséta plidu gadijuma piedava pazeminat
kopéjo udens imeni pilsétas upe, atstajot neapblvetas
teritorijas upes krastos un laujot tam regulari applust.

e Hagas un Roterdamas pilsétas izlemusas, ka ar adeni
nav verts cinities — ar to ir jasadzivo, atvéelot tam vietu
pilsétvide, novirzot iedzivotajiem velamaja 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 pretpladu
tehniskie risingumi.

Apmeklétajas valstis un pilsetas pludu mérogs

Ir daudz lielaks neka Rigas pilséta, jo tas

atrodas Ziemeljuras pludmainu ietekmes zona.
Lielakie pludu draudi rodas kombingjoties
paisuma raditajam udenslimena pieaugumam

ar ziemelrietumu virziena vetru speka raditu
udens limena pieaugumu. Pludu problematikai
seit pastiprinata uzmaniba pieversta pagajusaja
gadsimta pec katastrofaliem liela méroga
pladiem, kas radijusi milzigus ekonomiskos
zaudéjumus un lielu upuru skaitu. Péc Siem
notikumiem pludu parvaldiba ir valsts meroga
drosibas jautajums, pie tas strada gan valsts,
gan arl pasvaldibas strukttras, 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, ldzigi k& "RIGA PRET PLUDIEM" projekta,
pludu parvaldiba tiek skatita arl nakotnes
perspekiiva, nemot vera klimata parmainu radito
letekmi.



—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:

¢ |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.

¢ |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 with 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 council
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.
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Antverpené nozimiga loma teritoriju aizsardzibai
no applusanas ir pludu kontroles teritorijam. Tas ir
neapblvétas teritoriias Seldas upes krastos, kas
izveidotas ar merki laut tam regulari un kontroléti
applust, tada veida ieverojami pazeminot kopgjo
udens imeni upé un pasargajot No applisanas
blakus esosas apdzivotas teritorijas. Vienlaicigi
sadas teritorijas pilda ar rekreacijas funkciju - ir
labiekartotas un piemerotas cilveku atputai daba
— pastaigam un izbraucieniem ar velosipédiem.

Haga un Roterdama pludu parvaldiba iesaistitie
specialisti un pilsétu planotaji secinajusi, ka ar
udeni nav verts cinities, ka ar to ir jasadzivo,
atvélot tam vietu pilsétvide, novirzot iedzivotajiem
velamaja virziena un integréjot publiskaja artelpa.
Pieméram, izveidojot skveru ieplakas veida,

kuru apriko ar akmens bluku takam, pa kuram
iespejams parvietoties arl tad, kad skvers ir
pilriba zem Gdens. Sads risindjums apvieno
praktisko ar estétisko un interesanto, jo ipasi par
to esot sajusma pilsetas bémi.

Savukart Hamburga blakus vecajai pilsétas dalai,
kas no pludiem tiek aizsargata ar tradicionaliem
hidrotehniskiem risingjumiem (dambjiem,
aizsargsienam un suknu stacijam), tiek veidota

jauna pilsétas dala Hafencity arpus aizsargatas
teritorijas uz salas Elbas upé. Jaunaja pilsétas
dala ékam dominé individuali pretpladu tehniskie
risinajumi — eku pirmie stavi aprikoti ar hermétiski
nosléedzamiem durvju un logu aizvariem, turklat
dzivojamas platibas ir izvietotas eku augstakajos
stavos.

Visas apmekletajas valstis un pilsétas pladu
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 aktivitatém un gaitu, ka
an uzklausija arvalstu specialistu rekomendacijas
pretpludu projekta veiksmigai istenosanai Riga.




In Antwerp, flood control territories have a
significant role in protecting the territory from
flooding. These territories are free of construction
on the banks of Schelde River and are allowed to
flood regularly and in a controlled manner, thus,
considerably lowering the general water level in
the river and protecting the adjacent populated
territories. Such territories also fulfil a recreational
function — they have amenities and are suitable
for inhabitants’ outdoor recreation — walking or
cycling.

In the Hague and Rotterdam specialists and
city planners, involved in flood management,
have decided not to fight the water — people
have accepted its fluctuations, allocating it
some space in the city, redirecting the water

in the preferable directions and integrating it in
the public space. For example, by creating a
square with stone block paths in a hollow; it is
possible to move around the square even when
it is completely covered with water. This solution
is practical, aesthetic and interesting as well as
especially appreciated by the children of the city.

In Hamburg - next to the old part of the city,
which is protected from flood by traditional
hydro-technological solutions (dams, protective
walls and pump stations), a new part of the

City - Hafencity - is being created outside the
protected territory on the island in Elba River The
new part of the city predominantly uses individual
anti-flood technical solutions— the ground floors
are equipped with hermetic shutters for doors
and windows, and the living space occupies
mainly upper floors of the buildings.

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.

Atseviskas Rigas pilsétas teritorijas applust
dazadu iemeslu (pavasara pali, intensivi
nokrisni, vejuzpludi, nesakartotas melioracijas
un lietus kanalizacijas sistémas) un to kopéjas
ietekmes dél, radot risku Seit izvietoto cilveku
majoklu, razoSanas un sabiedrisko éku

un infrastruktdras objektu drosibai, risku
varbUtéjam vides piesarnojumam no razosanas
uznémumiem, apdraudéjumu arhitektiras un
kultdras pieminekliem un potenciali apdraud
Ipasi aizsargajamas dabas teritorijas un dabas
objektus.

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 izpéti
un iespEjamo risingumu apzinasanu, resursu
planosanu un laika grafika izstradi, ldzek|u
piesaisti un pasakumu istenosanu, pretplidu
aizsargblvju pienacigu uzraudzibu un uzturésanu,
progresa monitoringu un plana parskatisanu,
palstoties uz jaunakajiem péetjumiem,

Klimata prognozem un labakajam pieejamam
tehnologijam.

Izstradatais Pludu riska parvaldibas plans ir
stratégisks dokuments, kura galvenais uzdevums
ir problemas izpéte, iesp&jamo risingjumu un to
izmaksu apleses, ka ar pretpludu aizsardzibas
risingjumu iespéjamas ietekmes uz vidi
novertejums.

Pludu riska parvaldibas plana saturs

Plana ieteiktie pretpludu risingjumi balstas uz
modelésanas datiem, kas veikti iespéjamajiem
véjuzpludiem, kas modelésanas rezultata atziti

par nozimigako iespéjamo pladu izraisitaju.

Pladu riska parvaldibas plana ieklautie
rekomendeétie tehniskie risinajumi ir izstradati,
nemot vera prognozétas klimata parmainas,
tuvas nakotnes (2021.-2050.g.) klimatam ar
varbitibu 1% (reizi 100 gados). Sis scenaris ir [ofi
tuvs musdienu kKlimatam ar varbdtibu 0,5% (reizi
200 gados). Saskana ar veiktas modelésanas
datiem kopéja sauszemes teritorijas platiba, kas
var applust saja scenarija ir 3061,8 ha jeb 30
618 m?2 (30,6 km3), no kuriem 2646 ha jeb 26
460 m? teritoriju, kuram var rasties ekonomiskie
zaudéjumi. Saja teritorija plados ar 1% varbatibu
applustosaja teritorija dzivo 4198 iedzivotaji, kas ir
ap 0,6% no visa Rigas iedzivotaju skaita.

Atbilstosi likumdosanas tiesibu aktu prasibam
gan Pludu riska parvaldibas plana projektu, gan
Stratégiska ietekmes uz vidi novértéjuma (SIVN)
Vides parskata projektu izskatija un komentéja
Vides parraudzibas valsts birojs (VPVB), un
saskana ar VPVB lemumu, abi minétie projekti
tika nosutiti atbildigajam valsts un pasvaldibu
lestadem, ka ari Vides konsultativajai padomei,
kura parstav sabiedriskas organizacijas.

Pladu riska parvaldibas plana un ta stratégiska
ietekmes uz vidi novéertéjuma (Vides parskata)
projektiem tika organizéta sabiedriska
apspriesana, kuras ietvaros notika 4 sabiedriskas
apspriesanas sanaksmes.

Apdraudetas teritorijas

Balstoties uz pétjuma datiem, Rigas

pilséta ir izdalitas vairakas teritorijas, kuras
apdraud varbutégjie pludi un kuras tajas
dzivojoso iedzivotaju, kultGrvésturisko vertibu,
saimnieciskas darbibas, teritorijas planotas
atfistibas un vésturiska vides piesarmojuma dél
Ir nepiecie$amas aizsargat. Sadas teritorijas ir
sekojosas:

e ap Bullupi (Vakarbulli, Ritabulli, Daugavgriva, Bolderaja);
e ap Vecdaugavu;

e ap Hapaka gravi un Bekera gravi (Kremeri, Voleri, Spilve);

R



FLOOD RISK MANAGEMENT
PLAN FOR RIGA CITY

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.

Different parts of the City of Riga are subjected
to flood due to various reasons (spring spate,
intense precipitation, wind surges, malfunctioning
melioration and rainwater drainage systems) or
due to a combination of reasons, thus posing

a threat to residential areas, manufacturing or
public facilities and other forms of infrastructure.
In addition, flood may cause environment
pollution from manufacturing companies and
present risks to monuments of architecture and
culture as well as potentially endanger specially
protected nature territories and sites.

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 developed Flood Risk Management Plan is
a strategic document aimed at researching the
problem, conduct viable salutation estimate and
cost calculation, as well as to provide a potential
environmental effect assessment of flood
prevention measures.

2
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The content of Flood Risk Management Plan

The flood prevention measures, proposed in the
Plan, are based on the data of modelling that
was done for the possible wind surges, which,
according to the results of modelling, were
acknowledged as potentially the most serious
cause of flooding.

The recommended technical solutions, included
in the Flood Risk Management Plan, were worked
out, taking into account the anticipated climate
change, for the nearest future (2021-2050)
climate with the likelihood of 1% (once in 100
years). This scenario is very close to our current
climate with the likelihood of 0.5% (once in 200
years). According to the data obtained from the
modelling, the total territory of land that may get
flooded in this scenario is 3061.8 ha or 30 618
m2 (30.6 km2), from which 2646 ha or 26 460
m2 of territory might experience economic loss.
4198 inhabitants or 0.6% of all the inhabitants
of Riga reside in this territory that floods with the
likelihood of 1%.

In compliance with the requirements of legislation,
poth the Flood Risk Management Plan project
and Strategic Environmental Impact Assessment
(SEIA) Environment report project were revised
and commented on by Environment State
Bureau (ESB). In accordance with the decision of
ESB, both above-mentioned projects were sent
to the responsible government and municipality
institutions, as well as to the Environmental
Consulting Council, which represents public
organizations.

A public deliberation was organised for the
purpose of Flood Risk Management Plan and
its Strategic Environmental Impact Assessment
(Environment report). Four separate public
deliberation where held during their framework.
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e ap Kisezeru, Juglas kanalu, Juglas ezeru un Baltezeru;
e ap Sarkandaugavu;
e ap Zunda kanalu (Kipsala, Kliversala, Marupites lejtece);

¢ ap Biekengravi (MUkusala, Biekensala, Lucavsala);

e gp Krasta ielu no Salu tilta lidz Dienvidu tiltam.

Visvairak iedzivotaju, kurus apdraud pladi ar

varbutibu 1%, dzivo Bolderaja un ap Vecdaugavu.

Pargjie pludu apdraudétie iedzivotaji atrodas
KiSezera, Juglas kanala un Juglas ezera
apkartné, ka ar Voleros, Sarkandaugava,
Ritabullos, Kipsala, Vakarbullos, Biekengrawi,
Spilve.

Pretpludu pasakumi un risinajumi

Katrai no izdalitajam teritorijam ir noteikli
piemeérotakie pretpludu pasakumi, nemot

vera ietekmi (ieguvumus/zaudejumus), ko
konkréta pasakuma istenosana varétu atstat uz
sabiedribu, ekonomisko aktivitati (uznémumiem),
dabu (tai skaita pasi aizsargajamam dabas
teritorijam) un kultGrvésturiskajam vertibam. Ar
pasakumiem pludu riska noversanai domati
tehniskie risingjumi dazadu Rigas pilsétas teritoriju
aizsardzibai, tadi ka asfaltétu ielu un zemes

celu posmu paaugstinasana, esosSu zemes
dambju paaugstinasana, jaunu zemes dambju
puvnieciba, sluzu-regulatoru rekonstrukcija vai
jaunbuve, caurteku-regulatoru rekonstrukcija vai
jaunbuve.

Plana piedavatie pretpludu pasakumi galvenokart
paredz paaugstinat esosas ielas un celus, kas
kalpotu ka dambji pludu gadijuma. Dazviet
paaugstinatas ielas kalpotu ar ka evakuacijas
celS. Atseviskas vietas ir paredzéeta jaunu
aizsargdambju izbuve. Vairakas vietas ir
paredzétas sluzas-regulatori vai caurtekas-
regulatori, kas parsvara butu atverti, bet islaicigi
puUtu janosledz vejuzpludu laika, lai pasargatu
attiecigas teritorijas pret applusanu.

Dalai teritoriju ir izstradatas divas aizsardzibas
pasakumu alternativas, un katrai alternativai ir
noteikta tas iespéjama ietekme uz vidi un veikta
leguvumu-izmaksu analize.

Saja plana ieklautas galvenas pretplidu
aizsargbuves, kas nepieciesamas, lai aizsargatu
apbuvi, vesturiskas un kulturas vertibas no

varbutéjiem pladu raditiem zaudéjumiem. Projekta
ietvaros izstradato pretpludu aizsardzibas
risingjumu detalizacijas pakape neparedz
aizsardzibu visam pludu riskam paklautajam
teritorijam Rigas pilséta. Atseviskam nelielam
teritorijam aizsardziba japaredz individuali
attistibas priekslikuma izstrades stadija, izvértejot
dazadas aizsardzibas iespégjas un izveloties
konkrétajam gadijumam piemérotako.

Daugavas krasta erozijas novérsanai un
piekrastes teritoriju applusanas noversanai
nepieciesama ari regulara Daugavas krastu
stipringumu apsekosana, uzturéSana un — ja
nepiecieSams — renovacija.

Piedavato konkréeto teritoriju pretpludu
aizsargbuvju tehnisko risingjumu parametri balstiti
uz pienémumu, ka lietus kanalizacijas/melioracijas
sistéma attiecigaja pludu apdraudétaja teritorija ir
ekspluatacijas kartiba un pilda savas funkcijas.

Saja plana piedavatie pretplidu pasakumi

katra pludu riska zona ir veicami tikai saskana

ar esosas lietusudenu kanalizacijas sisttmas
sakartoSanu un rekonstrukciju vai, kur tas nav,
bet ir nepiecieSama - ierkoSanu konkrétaja
teritorija. Pretplidu buvju ierikosana, nesakartojot
lietustdenu novadisanas sistému, potenciali
raditu lielakas un biezakas ar applusSanu saistitas
problemas.

Realas situacijas novertésanai nepieciesama
detala Rigas lietus kanalizacijas (melioracijas)
sistémas stavokla apsekosana (inventarizacija) un
leguto rezultatu analize.

Balstoties uz plana ieteiktajiem pretpladu
risingumiem un esosas pilsetas lietusudenu
kanalizacijas sisttmas/melioracijas sistemas
izvertejumu, jaizstrada komplekss Ricibas plans
ledzivotaju un to radito vertibu aizsardzibai no
zaudégjumiem, kurus var radit aizvien biezak
paredzamie pludi. Ricibas plana ievieSana
javeic, izvertéjot iespéjas sakartot esoso

lietus kanalizacijas/melioracijas sistemu plana
izdalitajos pludu riska rajonos, iespgjas uzlabot
es0s0 lietus kanalizacijas/melioracijas sistemu
apsaimniekosanu un nodrosinat paredzeto
pretpludu aizsardzibas objektu un nepieciesamo
jauno melioracijas objektu apsaimniekosanu.



Endangered territories

e 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. These
territories as follows:

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

e ground Vecdaugava;

e ground Hapaka gravis and Bekera gravis (Kremeri, Voleri,

Spilve);

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

e ground Sarkandaugava;

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

e ground Biekengravis (Mukusala, Biekensala, Lucavsala);

e ground Krasta street from Salu bridge till Dienvidu
bridge.

The majority of the population subjected to the
risk of flood with the likelihood of 1% reside in
Bolderaja and around Vecdaugava. The other
inhabitants under flood threat are located in

the vicinity of Kisezers, Juglas channel and
Juglas lake, as well as in Voleri, Sarkandaugava,
Ritabulli, Kipsala, Vakarbulli, Biekengravis, Spilve.

Flood prevention measures and solutions

Various flood prevention measures were
determined for each territory, taking into account
the impact (benefit/loss) that the implementation
of each measure might have on the society,
economic activity (companies), nature (including
specially protected nature territories) and culture-
historical values. Flood prevention measures
include technical solutions for protection of
parts within the city of Riga, such as elevation

of asphalted streets or dirt roads, increase the
height of existing earth dams, construction of
new earth dams, reconstruction or construction
of sluice regulators, and reconstruction or
construction of culvert regulators.

Flood prevention measures, proposed by the
Plan, mainly involve elevation of the existing
streets and roads that would serve as dams

Or even as evacuation routes in case of flood.

In several areas construction of new dams is
intended. But in other places sluice regulators
or culvert regulators are recommended. The
regulators would normally stay open, but they
would be shut temporarily during wind surges to
protect the respective territories from flooding.

Two flood prevention measures were presented
for some territories and for each alternative its
possible environmental impact was determined
and cost-benefit analysis were conducted.

The plan contains the main protection structures
necessary to protect the buildings and historical
and cultural values from possible flood-induced
loss. The degree of detall for flood prevention
measures, developed in the framework of the
Project, does not propose protection for all
territories in Riga City, facing flood risk. For
separate smaller territories the protection should
be considered individually during the stage of
designing the development proposal, weighing
various options of protection and selecting the
most suitable one.

To prevent the erosion of Daugava banks and
flooding of coastal territories, regular monitoring,
maintenance and, if necessary, strengthening
and renovation of the banks of Daugava is
crucial.

The proposed technical parameters of flood
prevention constructions for the specific territories
were based on the assumption that rainwater
drainage/ melioration systems in the respective
territory under flood thread is well functioning.

The flood prevention measures proposed in

the present Plan should only be implemented
alongside with the improvement, reconstruction
or, where necessary, construction of rainwater
drainage systems. A construction flood
prevention structures without proper rainwater
drainage systems would potentially cause greater
and more frequent flood-related problems.

Detailed site visits (inventory) and checking
rainwater drainage (melioration) systems in Riga
and the analysis of the obtained results are
necessary for the assessment of the situation.
Based on the flood prevention solutions
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Prioritari realizéjamo pretpludu pasakumu
noteikSanai javeic daudzkriteriju analize, kura
tiktu izvertéti ne tikai ekonomiskie ieguvumi,

et identificéti un novertéti ar nematerialie
leguvumi un zaudé&jumi. Sadas analizes kritériju
sagatavosanai nepieciesams veikt padzilinatas
izpetes, un analizeé butu janem véra applustosas
teritorijas dzivojosSo un stradajoso cilveku skaits,
ledzivotaju un uznemumu skaits, kuri pludu
gadijuma neappludis, bet tiks noskirti (appludis
celi, ielas), vides piesarnosanas iespéjamiba un
sekas, ja pludi skars piesamotas teritorijas vai
UzNémumus, Kuros esosas vielas var piesamot
vidi, vai ipasumus, kuri izmnanto individualos
udensapgades un notekudenu savaksanas
risingjumus (grodu akas, izsmelamas bedres,
septikus), ietekme uz ipasi aizsarggiamam
dabas teritorijam, ka ari citi nozimigi vertésanas
kritériji. Jaizverté — vai vietas, kur maz esosas
apbuves, kuru apdraud 1% varbudtibas pludi, eku
aizsardzibu nevarétu istenot individuali ékai vai
ar pagaidu aizsarglidzekliem (smilsu maisi u.c.),
nemot vera, ka izmaksas, laujot ékam applust
un péc tam sakartojot/izremontéjot, ir daudzkart
zemakas neka izbuvejot pastavigu aizsargbuvi,
kuras varbutéja nepieciesamiba bus 1 reizi 100
gados.

Plana ieklauto konkréto pasakumu realizacijai

pUs nepieciesama konkrétu teritoriju aizsardzibai
paredzeto pretpludu aizsargbavju tehnisko
projektu izstrade (ieskaitot nepieciesamas
geologiskas un geotehniskas izpétes, visus
nepiecieSamos saskanojumus), finansu
aktualizacijas veiksana pec pasakuma realizacijas
gada buvniecibas izmaksam un citiem aktualajiem
finansu raditajiem un saskana ar pieejamiem
finansu resursiem un finansu avotu nosacijumiem,
ka arl planoto darbu veiksanas laika grafiks un
institucionalas kapacitates novertéjums (projekta
ieviesanas un objektu uzturésanas kapacitates
nodrosingums — cilvekresursi un uzturésanas/
ekspluatacijas izmaksas) un ietekmes uz vidi
novertéjumu veiksana.

Pienemot lémumu par pretpludu pasakumu
realizéSanu, butu japaredz iespéja uznémeéjiem
tehniskajos risingjumos piedavat citas, citur
pasaule akceptéetas un efektivas pretpludu baves
(vai materialus), kas atbilst Latvijas bavnormativu
prasibam un kas nodrosinatu tadu pat vai labaku
aizsardzibu pret iespéjamajiem pludiem,

Visa turpmakaja Projekta sagatavosanas un
ievieSanas laika turpinasies regulara sabiedribas
informésana par projekta gaitu un sabiedribas
iespéjam iesaistities IEmumu veidosana.
Izstradgjot ietekmes uz vidi novertéjumu
konkrétiem pretpludu aizsardzibas pasakumiem,
tiks izsludinatas projektu sabiedriskas
apspriesanas.

Realizéjot Pludu riska parvaldibas planu,
nepieciesams regulars vides apstak|u izmainu
monitorings skartajas teritorijas, pretpludu buvju
tehniska stavokla un funkcionalitates monitorings,
ka art to vides parametru monitorings, uz kuriem
tika balstiti pienemtie IEmumi vai planosanas
dokumenta sagatavosana izmantotie procesu
modeli. lzmantojot monitoringa progranmas
legutos datus, ka arf nemot véra jaunakas
klimata parmainu prognozes, zinatnisko petjumu
rezultatus citas saistitajas jomas, tehnisko
risingjumu labakas pieejamas metodes un
materialus, teritoriju attistibas tendences un
ekspluatacija esoso pretpludu buvju stavokla
izmainas, planosanas dokuments ir japarskata un
jaaktualize.
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presented in the Plan and the assessment of

the existing city rainwater drainage/ melioration
system, a complex course of action should be
worked out to protect the inhabitants and their
values from the loss that may be caused by more
frequently anticipated flood. The course of action
should be implemented taking into consideration
the possibilities to put in order rainwater/
melioration systems in flood risk regions indicated
in the Plan, improve the maintenance of the
existing rainwater/melioration systems and
provide the maintenance of the intended flood
prevention constructions and the necessary
management of new melioration constructions.

A multi-criteria analysis needs to be performed
for priority flood prevention measures, identifying
and assessing not only economic benefits

but also immaterial gain and loss. To prepare
the criteria for such analysis, it is necessary to
carry out a more in-depth research, and the
following aspects should be taken into account
during the analysis: number of working and
residing people; number of population and
companies, which will not get flooded in case

of flood, but might get isolated from the rest

of the neighbourhood (the streets and roads

will flood); the possibility and conseguence of
environmental pollution, if the flood reaches the
polluted territories or companies where certain
substances might pollute the environment or
properties that use individual water supply and
waste water collection (well-curbs, reservoirs
that need to be emptied, septics); impact on
specially protected nature territories; as well as
other significant criteria of assessment. One must
evaluate whether it is possible in areas with little
construction and the likelihood of flooding 1% to
implement individual protection from flood or use
temporary means (sand bags or others), taking
into account that costs, after letting the buildings
flood and then renovating them, are much lower
than building a permanent flood protection
structure, the necessity of which is likely to be
once in 100 years.

In order to implement the specific measures
proposed in the Plan, the following activities
shall be necessary — a development of technical
projects for flood protection structures (including
the necessary geological and geotechnical
studies and necessary approvals); recalculation

of funding according of the construction costs
after a year of implementation, other up-to-date
financial figures and in accordance with allocated
funding and terms; as well as the timeline and
the assessment of the institutional capacity
(resources for the introduction of the project

and maintenance of the new constructions —
human resources and costs of exploitation), and
environmental impact assessment.

The entrepreneurs should be given the option
to choose upon making a decision about the
implementation of flood prevention measures on
other effective anti-flood structures or materials
(accepted in other parts around the world)

for their technical solutions. However, these
structures (or materials) should correspond to
the requirements of Latvian building regulations
and should provide the same or even better
protection against the potential flood.

We shall keep the public informed albout

the course of the Project and possibilities to
participate in the decision making process

in the future preparation and implementation

of the Project. In the process of making the
environmental impact assessment for specific
flood prevention measures, public deliberations
will be announced.

During the implementation of Flood Risk
Management Plan the following activities are
required - regular monitoring of environmental
condition changes in the respective territories;
monitoring of technical condition and functionality
of anti-flood structures; and monitoring of those
environmental parameters that served as basis
for the decisions and process models used in
the preparation of the planning document. Using
the data obtained in the monitoring programmes,
as well as taking into consideration the most
recent climate change forecasts, the results of
scientific research in other related fields, the best
available methods and materials for technical
solutions, trends of territorial development and
the changes in the state of existing anti-flood
constructions, the planning document should be
revised and updated.
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METODOLOGISKAS
VADLINIJAS TERITORIJAS
PLANOSANAI APPLUSTOSAJAS

TERITORIJAS

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

Galvenais izstrades pamatojums bija apkopot
putiskos solus ilgtspéjigai teritorijas attistibal

un planosanai applustosajas teritorijas un
udensobjektu krastos. Vadlinijas tiek sniedti
pamatprincipi, ka jarkojas, uzsakot planoSanu
udensobjekta krasta vai applustosa teritorija, lai
panaktu sabalansétu atfistibu un ieguveji butu
gan attistibas ieceres virzitaji, gan konkréta
teritorija. Sada velda iespéjams panakt drosu,
sakartotu un estétisku vidi udensobjekta krasta.

Vadlinijas ir paredzétas specialistiem - teritoriju
planotajiem un citiem pasvaldibu atbildigajiem
darbiniekiem, kuri ikdienas darba saskaras

ar applustosam teritorijam un pladu risku.
Specidlistiem sada veida informacija palidzes
teritorijas planojuma izstrade, buvniecibas ieceres
attistibas uzsaksana, civilas aizsardzibas planu
izstrade, ka art udensobjektu, to krastu, piekluves
vietu un pieguloso teritoriju attistiSanai.

Vadlinijas ir izmantojamas jebkura
Latvijas pilséta, pasvaldiba,
novada vai apdzivota
teritorija ar

nozimigiem

udensobjektiem, pludu apdraudéjumu teritorijas
attistibas planosanas dokumentu, pieméram,
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 Teritorijas izpéte;

e Teritorijas planosana tdensmalas. Mérki un objekii;

Udensobjektu krastmalu shematiskie Skérsprofili;

Pretplidu 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 idea behind the development of the
Guidelines was to summarize the significant
steps for sustainable development of the territory
and planning in flooding territories and next to
water bodies. Guidelines provide information

on how to start planning next to a water body

or in a flooding territory to achieve a balanced
development, so that the beneficiaries are both
— people owning the development project and
the territory where it is being implemented. This is
a way to create a safe, organized and aesthetic
environment next to water bodies.

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;

Example of Riga, including the research conducted by
"PAIC™ | Itd.;

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

e Regulatory overview;

e Recommendations for territorial planning and regulatory
adjustments;

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

Methodology comprises:
e Exploration of territory;
e Territorial planning next to the water. Aims and objects;

e Schematic transverse profiles of water object coastline/
banks;

e 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., Organizeti informativi pasakumi, tiksanas, ka art
sabledriskas apspriesanas pilsétas iedzivotajiem.

5. Rikoti seminari, kuru ietvaros ieinteresétajam valsts
un pasvaldibas iestadem, ka art 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.




RIGAS DOME

RIGAS DOMES

PILSETAS ATTETIRAS
THFARTAMINTS

PUBLIC
NFORMATION
—VENTS

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. v 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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