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Ne tikal ekstrémie nokrisni, bet art sausums

@ Atkartots minimalas gaisa temperatiiras rekords @ Parsniegts miniméalas gaisa temperatiiras rekords

@ Parsniegts maksimalas gaisa temperatiiras rekords = Klimatiska standarta norma (1991.-2020. g.)
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ligtspejiga lietusudenu apsaimniekosana

 Daudzfunkcionala infrastruktlra

. Notece_s novadisana /
samazinasana

« Udens kvalitates uzlabo3ana
* Publiskas artelpas uzlabosana

* Mikroklimata regulésana un
energopaterina samazinajums

« Sabiedribas veseliba un
produktivitate

* Centralizéto un decentralizéto
risingjumu kombinacija
 Lietus kanalizacijas un melioracijas

sistema
« Magistralie zalie risinajumi SRR P o
» Risinajumi Tpasumos T | _m
- - = 1 . - "—_ .“‘. A '\"h;an* ‘ “
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ligtspejigas lietus udens apsaimniekosanas
risinajumi

Noteces » Lietus darzs (rain garden)

samazinasana . « Lietus Gdens savakSana (rain water harvesting)
 Caurlaidigs celu segums (permeable paving)
* Apzalumots jumts (vegetated roof)
« Biologiska Gdens savakSanas sistéma (bioretention cell)
 Infiltracijas struktdra (infiltration structure)

Maksimuma . « Apzalumots baseins Gidens aizturé$anai (water detention

plusmas basin)

samazinasana « Dikis (wet pond)

Uzlabota » Maksligi konstruéts mitrajs (constructed wetland)
tdens « Apzalumota ievalka (vegetated swale)

kvalitate - Filtréjosa josla (filter strip)




LIFE LatEst Adapt risinajumu potencialas vietas
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Risinajuma
koncepts

Eku jumtu un
pagalma (2000-
3000m2) lietus
tdens noteces
«atslégsana» no
kopsistémas
kanalizacijas

Lietus darzs

Lietus uzkrasanas
amfiteatris

Zalais jumts

28.08.2024
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NDV |ekspagalma Risinajuma koncepts

Lietus tdens nonak ilgtspé&jigajos risinajumos, parplide
uz infiltraciju / kopsistemu

Sateces laukuma platiba ~ 2000m2 b < AN @_Amf.team “*\._
¢ ; TN . N “ Necesulacual et

Lietus darzs
ar parpladi uz K
(japrecize)

Risinajumu platiba ~200m2
Kopé€jais uzkrasanas tilpums ~80m3

nokri$nu _slanis ~41mm — 10 gadi / 6 stundas, 100 gadi / |
stunda)

isni Nokrigni
Lietus darzs NokriSni Q Amfiteatris ’

Parplade uz K

Kontrolaka Infiltracija
L w @.’mﬁs@n‘

Exfiltration

Riga Technical University Q
Infiltracija







Zalais jumts uz N.Draudzinas vidusskolas jumta

Aptuveni 400m2

Dienvidrietumu ékas puse — augsts
evapotranspiracijas potencials

Sateces laukums 400+300m2
Ekstensivais vai intensivais jumts?
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Ekstensivais VS intensivais zalais jumts

Ekstensivais jumts: biezaks substrata slanis,
lielaks svars un izmaksas, lielaka tdens
aizturéSana un funkcionalitate

Ekstensivais jumts: planaks substrata slanis,
zemaks svars un izmaksas, mazaka udens

Riga Technical University



Ekstensivo un intensivo zalo jumtu udens
aizturesana: 40 — 70% no nokrisSnu apjoma = wmmmmmm:
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Béﬂnﬁesasf‘w”
pagalma
risinajumi

lespéja novadit un
uzkrat lietus tdeni
no jumtiem

Vieta ierobezota
InZzeniertiklu
jautajumi

lespé€ja savietot ar
kokiem
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Lietusdarzi / bioievalkas




Lietusdarzi / biolevalkas ielas telpa
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Lietusdarzi / biolevalkas ielas telpa
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Lietus darzu risinajumi — ar un bez parpltides

Apstadijumi

Kontrolaka

Drenazas caurule
perforacija pa perimetru,
ietita Gdens caurlaidiga

velta geotekstila

28.08.2024

NogéZzu slipums
__nevairak ka 1:3
Muléa 2-7 cm, ja tiek
veidoti apstadijumi.
Muléu neizmanto ja
veido zalienu vai
zalaju/puku pllavu

3 . maisjums ~0.2-1m

. Olu drenazas slanis ~0.6m

Udens caurlaidigs velts geotekstils,
lai novérstu smalko augsnes dalinu

. samaisisanos ar drenazas slani

Rigas Tehniska universitate

Nogazu slipums
_.Ne vairak ka 1:3

Mulca 2-7 ¢m, ja tiek
veidoti apstadijumi.
Muléu neizmanto ja
veido zalienu vai

. zalaju/puku pllavu

. Augsnes un grants

., maisijums ~0.2-1m

Parpludes aka;

O,Iq drenazas slanis ~0.6m

Udens caurlaidigs velts geotekstils,
; lai noverstu smalko augsnes dalinu
r | . samaisisanos ar drenazas slani

Ja eso3a grunts ir ar labu
filtraciju un zemu gruntsddens
limeni, var nepielietot

18



Lietus darza risinajums ar udens uzkrasanu

Virsma
apt. 43,40 m

Evapotranspiration

Appludinajums
apt. 0,30-0,40 m

Vadoza zona
min. 0,40 m

Stormwater runoff

= Y, 3
©
Ponding layer Surrcunding A 290
soil E‘ 2‘
Engineered media © c')
| S
(Plant uptake, i} £
substrate sorption s T n o
and nitrification g § :Es qu_
zone) R X Y. =d
N
O &
Internal water storage X
layer (denitrification zone) g %
Underdrain layer
___________________ b &

t. 41,80-41,60 m

Fig. 1. Schematic representation of bioretention with internal water storage arrangement.
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Zalas sienas / fasades
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Vertikalie za!ie riSina@jumi zalas sienas/fasades

d Iy

zemé balstitas modularas nepartrauktas

Riga Technical University



VZR Za!é siena Risinajuma koncepts
Augiem nepieciesams:
3-5 lI/mad

Japrecize, nemot véra izvéléto augu sugu un fasades
orientaciju.

- Ekas fasade

Zemeé balstita

Ja sienas platiba 100 m2, zal3 siena | _
nepiecieSama uzkrasana ~3ma3 (7 | {— Balsta struktdra
dienu tdens patérins)

IestadiSanas 2
kaste

; l; NokriSnu uzkrajéjs

—1—  ZS laisti%anai
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Problémas

Siltumsalas efekts vasara
Lieli Gdens apjomi tiek pazaudéti

Applisana nav probléma saja teritorija
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Lietusdarzi stavlaukuma

 Savac un filtré lietus Gdenus no virsmam

* Virsmas parplide uz drené&joso slani/
kolektoru
» Dazadi risinajumi
* Ar parpltdi uz teritorijas LK tiklu un ar
infiltraciju grunti
* Ar tdens uzkrasanu un bez
« Ar kokiem un bez

» Parpltide uz LK/rezervuaru lielakam
lietusgazém

\sz. . _ _ o
iy l . f o
! N
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Lietus darza risinajums ar kokiem
A

TYPICAL =
LID / SUDS

I Concrete Kerbstone - Geotextile ksl Filter materia

Fig. 1. Schematic illustrations of the design of bioretention types A, B, C, and D. For deta

T R F T see Table 1.
E E I V" :
il Table 1
Specifications for the bi ion sy that add: various design parameters, construction compone:
B c D
B6 57 c8 © D10 D11
Footprint m* | 300 | 368 w9 w9 52 115
$ Catchment area m? 1500 1500 2000 2000 1400 3100
Standard profile: Excavation w450 550 00 100 105 225
Construction material
Concrete m’ 7 9 6 6 3 4
Reinforcing steel kg 68 92 66 66 27 45
Paving stone kg 7150 9900 6820 6820 2750 4950
Geotextile m* 0 0 0 76 135
£ PVC pipe 110 m 45 55 60 60 0 0
PEH pipe 110 m 0 0 0 0 18 31
o = — VT !
ﬂ N Sand m* 9 1 N4 84 2
G Gravel m’ 51 63 1 1 13 19
E c — Pumice m’ 15 0 0 0 2 6
© = ¢ Biochar m’ 0 0 0 1 0 0
>N € Soil m’ 241 331 17 6 16 52
()] n 3 Compost m’ 15 0 0 0 2 o
— & s toio R S -~ e ey s, o G—
(& - Other design features
Q_J E Overflow v 331 m3 - v v v v
Q 3. Saturated zone - - - - - -
VN ! Pre-treatment - - v v - -
Z T Water storage capacity high high med med low low
&) Vegetation abcde abcde b,d b d abd ab,d
= 5000 = a) shrubs b) perennial ) bulbs d) grasses e) trees. 331 m3/300 m2 = 1,10 m

A
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Uzkrasanas rezervuars

Pieslégts esosajiem LK kolektoriem
Parplide uz pilsétas LK tiklu

Udens parstknésana uz «sauso
upi»

28.08.2024




Sausa upe / Strautins

 Atraktivs un interaktivs labiekartojuma
elements

* Panem Udeni no rezervuara un novada
uz teritorijas LK / lietusdarziem

e ‘|ztvaiko tGdeni’ un veido patikamu vidi /
mikroklimatu

Spiedvads

—— "‘
-_g -.:_i
D .
= ed
A R
i‘w‘v =t

=7 5 = = = —_—
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Life LATEST Adapt p|Iotter|tor|Ja CeS|s

Apraksts:

» Kop€jais sateces baseins =~

521 ha, apblvéta teritorija
63 ha

* Praktiski zala teritorija ar '

apbivi pie sateces baseina "

1Iztekas

* Lietus  kanalizacija  pie |

sateces baseilna iztekas

Riga Technical University

g Sateces baselna |zteka

e PrOJekta teritorija




Life LATEST Adapt pilotteritorija Ceésis

-~ . Césu sanatorijas = d < - @ ;’
Problemas: —— LI Blvnieciba °

- Visas _ virszemes noteces — | YT Ty
novadiSanas _sistémas elementi A f 2oy
‘Problémas

nedarbojas ka paredzéts 3
S ar iztaidi el

Erozija pie lietus kanalizacijas
izlaidem

Neattiriti lietus notekldeni tiek
novaditti upité, kas ieplast
Natura2000 teritorija

Nelegalo pieslegumu varbitiba

¢
Sakul

Augstaki riski intensivajas
lietusgazeés un klimata parmainu
letekmeé

#Jurgmuizas/dikis

Riga Technical University



Piesarnojuma
problemas

Riga Technical University
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lals

potenc
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artiba,
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Liela dabas
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|zskalotas
1Izlaldes
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Piedavatais risinajums Vintergrava

ApplGstosas zonas aprékins

Riga Technical University

70.0
60.0
 50.0
S 400
g 300
C 200
10.0
0.0

Noteces tilpums un caurplidums
Bérzaines ielas caurteka atkariba no
nokrisnu slana

20 40 60 80
Accumulated rainfall, mm

———Qtot, M3 ——gmax, CMS

100

8.0
7.0
6.0
50
4.0
3.0
2.0
1.0
0.0

CMS

gmax,



Piedavatais risinajums Vintergrava

« Maksliga ~ mitraine . noteces
sedimentacijai un attirisanai, tilpums
ITldz 5000m?3

* Plismas rezims (tilpums, sausa un
lietus laika caurplidums) japrecizé péc
sensoru uzstadisanas

* Projekta risinajums, t.sk. augu sastavs,
japrecizé

* Noteces samazinajums pie LK izlaides
pie skolas

* Ainaviska ~ vieta,  kas piesaista
apmeklétajus, vides izglitiba

Riga Technical University



Sediment basin

Water run-off, carrying
sediment particles (coarse and
fine) and dissolved pollutants
(nutrients and pesticides)

Slowing of run-off increases
g‘@ul sediment deposition rate.

28.08.2024°

Vegetation slows water and
promotes even flow

Deposition of coarse (and
medium sized) sediment
particles

Inlet pool

Wetting and drying of
sediments leads to fixation
of pollutants in sediments

Wetland vegetation inhibits
the release of deposited
nutrients by pumping oxygen
into the soil.

Macrophyte zone

Processing of nutrients Water leaving treatment

into wetland vegetation ” system with reduced

and biofilms sediment, nutrient and
pesticide loads

Vegetation provides a surface for
biofilms plus contributes carbon and
oxygen to the soils, providing
conditions that prom: rification- . - . g =
deniticaton. leading T picpesriend (1N ISKE LiNIversitate
Version 4
Updated 26-6-22






Viedie risinajumi mitraine

Tiessaistes sensori:

- idens daudzums: nokrisni, caurplidums, augsnes mitrums;

- udens kvalitate: temperatira, elektrovaditspégja, iesp. dulkainiba;
- apmeklétaji: apmeklétaju skaits

Gudra vadiba

- iespéja requlét caurplidumu / limeni atkariba no ddens kvalitates un
citiem faktoriem

28.08.2024 Rigas Tehniska universitate 43



LK izlaide
pie skolas




Applisanas modeleésana ekstremajas
leitusgazes

Hidrodinamiskd modelésana divos limenos:

1. Visa pilséta (un apkart esosas teritorijas) — 10m izskirtspéja
Lietusgaze ar varbatibu reizi 1, 10, 100 gados
Scenarijs ar noblokétu lietus kanalizaciju un ar darbojosos lietus kanalizaciju (samazinot
nokriSnu slani)
2024.9. 3.ceturksnis
Modelésana tiks izmantota zalindSanas plana izstradei

2. Detc?lilgété teritorija (pilsétas centrs) — 1/3/5 m izskirtpsé€ja, LK tikli nemti véra
Mmoaeill
Lietusgaze ar varbatibu reizi 1, 10, 100 gados
Scenarijs ar noblokétu lietus kanalizaciju un ar darbojosos lietus kanalizaciju
2024.g. 4.ceturksnis — 2025.g. 1. ceturksnis
ModeléSana tiks ilgtspéjigo risinajumu stratégijai teritorijas



Ceésis

Visa pilséta ~ 2500 ha

~27 ha

Detalizéta teritorija




Visa pilséta ~ 65000 ha

Detalizéta teritorija ~1500 ha
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Valmiera
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Datl modelésanail

Visi modeli:

Reljefa modelis (LGIA LIDAR)

Zemes lietojums (segumi) — Topo 2000/10000, OSM
Augsnu dati — LVGMC kvartara nogulumu karte

Gruntsudens limeni (Gruntsidenu modelis smilSainiem nogulumiem,
SILAVA projekts LIFE OrgBalt)

Lielakas caurtekas

+detalizetaja modelr:
Lietus kanalizacija (ADTI, RD??), kanalizacijas kopsistéma



Rezultat

Kartes ar maksimalo applisanas dzilumu dazados scenarijos

Appllisanas apjoms konkrétajas zonas un zonu prioritizésana
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Appllisanas zonu prioritizéSana
Maks.appliSanas dzilums (m) péc appllsanas tilpuma

Ve , 100-500 m3

L 500 - 1000 m3
B 1000 - 5000 m3
B 5000 - 10000 m3
B - 10000 m3
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Piemeérs — Rigas centrs, maks.applusanas dzilums
(m) lietusgazé ar varbutibu reize 10 gados
Ar kanalizaciju (lielakie kolektori)
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Piemeérs — Rigas centrs, maks.applusanas dzilums
(m) lietusgazé ar varbutibu reize 100 gados

Ar kanallzacuu (Ilelakle kolektorl) Bez kanalizacijas
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RIGAS TEHNISKA UDENS PETNIECIBA &
UNIVERSITATE BIOTEHNOLOGIJAS

Paldies!

E . E Udens sistému un biotehnologiju instituts

gl N www.rtu.lv
{ 4 Www.usbi.rtu.lv
Kipsalas iela 6a-263,
%g Riga, LV-1048
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