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Programma

Projekta apraksts un aktivitates

Laba prakse attieciba uz ilgtspéjigo lietus tdens apsaimniekosanas risinajumu
monitoringu

Bioievalku un attistibas teritoriju grunsu infiltracijas testi

Bioievalku un attistibas teritoriju grunsu pastavigs (ilgstoss) infiltracijas, tdens
mitruma, tdens kvalitates monitorings

Bioievalku lietus tdens kvalitates monitorings (pirms un péc attirisanas)

Projekta rezultatu izmantoSana planojot un projektéjot ilgtspéjigos lietus udens
apsaimniekosanas risinajumus

21.12.2023 Rigas Tehniska universitate
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Atkartojamiba Nokrisnu daudzuma Nokrisnu daudzuma
(reizi gados) pieaugums tuva nakotne pieaugums tala nakotne

(2021.-2050.gads), % (2071.-2100.gads), %

) 2106 PR Projekta aktualitate

5 19% I 33% \
10 18% ‘ 35% ‘
20 18%

100 17% \ 39% l
N | 48.08.2023: 28 mm pusstundas laika =

|~ MAKSIMALAIS VIENAS DIENNAKTS NOKRISSL' DAUDZUMS, RIGA | |etU S re I Z I 50 g ad OS

170 —8— Novéarotais nokriénu daudzums, mm  —@— Prognozétais nokriSnu daudzums, mm, RCP 8.5  —®— Prognozétais nokriSnu daudzums, mm, RCP 4.5
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E 130 Aug 18, 2023, 7:05:00 PM
E. NokriSnu sensors: 7.2 mm
g 110
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® 70
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Z 50
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Temperatura, C°

Ne tikai ekstremie nokrisni, bet art sausums

22

20

18

[
o

-
o

12

10

® Atkartots minimalas gaisa temperatiiras rekords @ Parsniegts minimalas gaisa temperatiiras rekords

@ Parsniegts maksimalas gaisa temperatiiras rekords = Klimatiska standarta norma (1991.-2020. g.)
mmem Latvijas vidEja gaisa temperatiira zem normas wemm Latvijas vidEjd gaisa temperatdra virs normas
w25, lidz 75. procentile 10. Iidz 90. procentile

=37

Nokrisnu daudzuma novirze no normas (1991.-2020.g.)

2023. gada janija, %
* novirze no 1991.-2020. gada ilggadigas vidéjas vértibas
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ligtspejiga lietusudenu apsaimniekoéana

 Daudzfunkcionala infrastruktura
* Noteces novadiSana / samazinasana
« Udens kvalitates uzlabosana
* Publiskas artelpas uzlaboSana

« Mikroklimata reguléSana un
energopatérina samazinajums

« Sabiedribas veseliba un
produktivitate

» Centralizéto un decentralizéto
risingjumu kombinacija
 Lietus kanalizacijas un melioracijas
sistéma
 Magistralie zalie risinajumi
 Risinajumi Tpasumos

-— — —_ - . o L = N Qo .- \%‘ \ .\

* Infrastruktdras attistibas un 0 RS O Q\o" “-’“é .V.C:::S:
G ] Q A e TR S flow ca aC|t
uzturéSanas izdevumu segSana & _‘ B30l ap: V&

- 4}” ‘ . .J‘ 'V,Q

EVERYDAY RAIN

- » e - x 4 .-’.'
30% DISCONWECTION SR iR =~ o) e R £y
st C RISV S LA AR PTFRT Flood Event

SEWER system.
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ligtspejigas udens novadisanas tehnikas

Lietus darzs (rain garden)
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)

Noteces
samazinasana

Maksimuma Apzalumots baseins Gdens aizturé$anai (water detention
plusmas basin)

samazinasan Dikis (wet pond)

Uzlabota Maksligi konstruéts mitrajs (constructed wetland)
udens Apzalumota ievalka (vegetated swale)
kvalitate FiltréjoSa josla (filter strip)




Monitoringa laba prakse

Udens ITmenis

\ I e Quantify

Water level Stormwater Storage

Gruntsidens Iimenis
A

Communicate

Soil Moisture impact
Drenazas caurplidums E Flow Inform
- - maintenance
Augsnes mltru ms 5’:3;:;?‘:&3;1 Monitoring Outcomes
Udens kvalitate
Latvijas
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Groundwater well with

Surface water

NATIVE
water level sensor . H level sensor /" o aaTiNGS
—  3:1SLOPE | 5 MINIMUM /
MAX Y, .
' .;",I? Y 4 B S\
:g;.::&qécé«“ﬁy 2o Ll o aToPsOIL
T AT TS :QM{\’WIA |"' ALY | 1y N = a
LT A %HI Sid= E“'g‘ 2" MULCH
—W ! ! I
M=T=TE ,. 71 » I/ /&, il [F=——ENGINEERED SOIL
e u‘ s /f"nn"'/, 7;/ AT =
NATIVE SOIL =l =\ k /7 ,/,//";7/// {lI—I[[==1}——DRAINAGE AGGREGATE
ﬁ_'—’f N AW 2/ M E=AT—  Soil moisture sensors
ceotexite rasricE=IT =AM/ 7 ==
Il- 5 //// / 77 7/ et (=] PERFORATED UNDERDRAIN
LE Y 77 /PR AND/OR RESTRICTOR
_: -“El.h.. : ‘ . &"-l_ |:|
—= e =@ o S GEOTEXTILE FABRIC WRAPPED
CONMECTED TO UNDERDRAM FiHi-ieirsy @ T, % AROUND DRAINAGE AGGREGATE
| OR DISCHARGE PIPE i “__,__‘-_ =, = 4" COMPACTED AGGREGATE
Tl Lt COMPACTED NATIVE SOIL

FMIN i

12" SUMP DEPTH -

BIOSWALE TYPICAL SECTION

Flow meter or water

21.12.2023

level sensor with a weir

Three soil moisture sensors
Groundwater well distributed at different
with water level depths through soil column
sensor outside of
bioretention area 3-14m / .
4 --:_ TOP CF BERM .\ . o [ _:
. ELEV: 10 .
/ eV 0.8 = \ Flo?u nfeter or
[ ELEV: 0.0 5 oV | weir with
( water level
1.5-7m \ERE | senser in
\r outflow pipe
| A I
\ ; /Y EFFLUENT
\ * /[ stormwarer
N v
\ S
SITE DRAIN
/ ~ STYRI® DRAN \ OVERFLOW OUTLETY
STRUCTURE
Groundwater well BIOSWALE TYPICAL
with water level Surface water level
sensor inside PLAN VIEW sensor

bioretention area
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| 5" MINIMUM
i Groundwater well with
Groundwater well with s Surface water
water level sensor ENGINEERED Water level sensor . DOME GRATE sy ol anhsaE
7 SOIL /7 NATIVE / OVERVLOW _ .\ G o
PLANTING ,. / STRUCTURE DEPTH
o~ 2"OF
% MULCH
S,-*F £ """
1= LL
=1l ATET |LI
71 ]____“Luil =
18-24" TYPICAL ,— _* |F=| GEOTEXTILE
] JJ .0 jLE FABRIC
: _—l  AROUND
1 A A ) A
12-18" TYPICAL ,_l Y Zf S ».:1”_Ll DRAINAGE
—'—'r|-] ”—éﬁf _lu'ﬁ” I “l ,’J:—U' AGGREGATE
GEOTEXTILE : elleslie rr "n
FABRIC /4" COMPATED » com PATE 5 OPTIONALUNDERDRAIN ~  DRAINAGE
NON-COMPACTED  AGGREGATE NSk AND/OR RESTRICTOR AGGREGATE
NATIVE SOIL
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Two soil moisture

sensors distributed at

different depths through

soil column
Groundwater T EXISTING YARD
well with s
water level \‘ .
sensor inside =~

' \ . ) DISSIPATION STONE

i \\. £ " nNFLOW

' ; Surface water level sensor

Groundwater | b ' VA
well with /. CONTAINMENT BERM x
water level e
sensor outside RAIN GARDEN
of rain garden TYPICAL PLAN VIEW
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Projekts “Datu iegusana un popularizésana
par zalo lietus tdenu apsaimniekosanas
risinajumu darbibu Latvijas apstak|os”

Projekta tiek ieguti dati par Latvijas ilgtspéjigo lietus tdenu ccliosaimnieko:ianas
risin@jumu darbibas rezultatiem attieciba uz hidrauliku un ddens kvalitati, ka
ari dati par attistibas teritoriju grunsu hidrauliskiem parametriem. legitie dati
un izstradatais materials sekmes zalo lietus udens apsaimniekosanas
risindjumu ieviesanu, jo nodrosinas informaciju par ilgtspéjigo lietus tidens
risinajumu darbibu Latvijas apstaklos. Turklat, tiks nodrosinati dati un metodes
zalo risindjumu potenciala novértésanai un parametru noteiksanai attistibas
teritorijas

Projekta ilgums — 09.2022 — 12.2023
Projekta budzets (100% LVAF) — 21 825.00 €

Latvijas
vides

zsardzibas
fonds
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|zpétes teritorijas — ilgtspéjigie risinajumi 1

Daudzgadigs zaliens
150mm - 30% melnzeme, 50% smilts, 20% lapu komposts, grunts filtracija 2-3
700-800mm- Uzbérta grunts, grunts filtracija 2-3
Geotekstils
Uzbérta/ Eso$a grunts (Ev2 > 45 MPa)
Ziemcie$u stadijumi
300mm - 30% melnzeme, 50% smilts, 20% lapu komposts,
500 -700mm - Uzbérta grunts, grunts filtracija 2-3
Geotekstils

1150mm - Aulgsnes substrats Uzbérta/ Eso3a grunts (Ev2 > 45 MPa) Daudzaadias 2
- - gadig
Uzbérta/ Espsa grunts (Ev2 2 45 MPa) 150mm - Augs|

N _ Uzbérta/ Esose
Maksimalais pioievalka

paredzétais lidens [Tmenis,
h-30cm f

Latvijas
i o des
Rigas Tehniska universitate izsardzibas

LVAF|fonds




|zpétes teritorijas — ilgtspéjigie risinéju/i

o

Saknu'St
pasakum

Latvijas
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|zpétes teritorijas — ilgtspéjigie risinajumi 3

GRIEZUMS 1-1 M 1:100

_ Meinzeme (10 cm)
e Geolekstils (vietas, kur nav augi)

= SRR O), Skembas (8 om)
“%W'w - W‘W Grunts

. >

‘Spice Home,*  »
_tirdzniecibasicentrs

% " Shopping mall&
W e /

3 éitad:ele.bé‘rika,; > %
KAC ﬁpxy/;e;tiqpe ’V/‘

' v
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Izpétes teritorijas — attistibas teritorija 1

.

3

Asian Alley -
Siocery'Shop ¥

LA . Latvijas
Elgl:trokartlngs » ; ’ Rigas Tehniska universitat vides
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Izpétes teritorijas — attisti
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Projekta aktivitasu kopsavilkums —

lgtspejigie risinajumi

Izpétes teritorija Infiltracijas testi Nepartraukts tdens bilances | Lietusudens kvalitates
monitorings monitorings

Dzivojamais kvartals 2 infiltracijas testi 6 NokrisSni, gruntsudens [imenis, Gruntstidens un augsnes
1 (Turaidas 4) ilgtspé&jigajiem risinajumiem - infiltracijas atrums, augsnes udens temperatira un
bioievalkam, infiltracijas mitrums viena bioievalka elektrovaditspéja - 7 ménesi
blokiem (kopa 12) (tieSsaisté) — 7 menesi
Dzivojamais kvartals 1 infiltracijas tests 2 Gruntsudens limenis, Lietus Gdens kvalitates
(Maskavas 190) ilgtspéjigajiem risinajumiem — infiltracijas atrums, augsnes analize pirms un péc
bioievalkam (kopa 2) mitrums viena bioievalka (datu bioievalkas no 5
nolasiSana uz vietas) — 9 lietusgazém, gruntstudens
ménesi un augsnes udens

temperattra un
elektrovaditspéja - 9 ménesi

Tirdzniecibas centra 1 infiltracijas tests 2 Lietus Gdens kvalitates
stavlaukums (Spice ilgtspé&jigajiem risingjumiem — _ analize pirms un péc
Home) bioievalkam (kopa 2) bioievalkas no 5
lietusgazem
L_adtvijas
vides
21.12.2023 zsardzibas

fonds




Projekta aktivitasu kopsavilkums —
attistibas teritorijas

Izpétes teritorija Infiltracijas testi Nepartraukts tdens bilances Lietusudens
monitorings kvalitates monitorings

Attistibas teritorija 1 2 infiltracijas testi NokrisSni, gruntstdens [imenis, Gruntstdens un

(Téerbatas 78) perspektivaja ILUA infiltracijas atrums, augsnes augsnes udens
risinajumu vieta (kopa 2) mitrums (tieSsaiste) — 7 ménesi temperatitra un

elektrovaditspéja - 9
menesi

Attistibas teritorija 2 1 infiltracijas tests 5 Gruntstdens limenis, infiltracijas

(Stendes 8) perspektivajas ILUA atrums (datu nolasiSana uz vietas -
risinajumu vietas (kopa 5) — 9 menesi

Latvijas

]\éjdes )
izsardzibas
fonds
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Bioievalku infiltracijas testi
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Infiltracijas test

Kopa 14 testi 10 ilgtspéjigajos risinajumos
13-14.jdlijs un 16-19.0ktobris — dazads augsnes piesatinajums ar tGdeni
Bioievalkas uzpildisana lidz parplides augstumam (tipiski 30-40 cm)

Udens ITmena izmainas mérijumi ar dziluma (spiediena) sensoriem un manuali
(pulksteni un linealu)

Atkartota uzpildisana

Rezultatu analize un interpretacija

Latvijas
vides

zsardzibas
fonds
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Water level changes - Turaidas Swalel-sensorl, 13.07.2023

Test2

= -5.2939x + 26.472

-3.8145x + 42.589
> =(0.9981

Water depth, em
[
w

5
0
0 2 4 6 8 10 12 14 16
TIlme, hrs
Water level changes - Turaidas Swalel-sensorl, 16.10.2023
30.0 °'-..
25.0

]
o
o

=-4.2002x + 26.299
R*=0.9794

y =-2.8453x + 40.576
R* =0.9987

Water depth, cm
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w (=] w

=] = o

o
=

Time, hrs 10 12 14 16

Water level changes - Turaidas Swalel-sensor2, 13.07.2023

30

25

=-5.4094x + 23.279
R*=0.976

y =-3.8374x +41.689

Water depth, cm
(=3
w

10
5
0
0 2 4 6 8 10 12 14
TIlme, hrs

16



Water level changes - Turaidas Swale2-sensor1, 13.07.2023 Water level changes - Turaidas Swale2-sensor2, 13.07.2023

25 25
20 20
£ £
(¥} (&)
£ 15 = 15 =-10.741x + 30.108
g y =-10.496x +29.284 & R*=0.9971
2 R*=0.9979 0%
P - . | -
g 10 g 10
[ [
= y =-7.4263x +45.173 =
5 y =-23.244x 526 R*=0.9993 5
R?*=0.96 y=-22.424x +17.784
R? =0.9635
0 0 =
0 : | 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time, hrs i
Water level changes - Turaidas Swale2-sensorl, 16.10.2023
25.0 v -
.
... ....
.. ..
20.0 ., e,
2
£ . y =-5.4243x + 26.086
& R* =0.9948
< 15.0
)
o
(7]
b y =-4.4044x +38.912
2100 R?=0.9986
= y=-10.711x + 16.049
5.0 R® =0.9609
L]
0.0 %a -

Time, hrs




Water level changes - Turaidas Swale3-sensorl, 13.07.2023

=Y
o

Water level changes - Turaidas Swale3-sensor2, 13.07.2023
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y =-6.6845x + 34.325
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N
o
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Time, hrs

Water level changes - Turaidas Swale3-sensorl, 16.10.2023
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Water level changes - Turaidas Swale4-sensorl, 13.07.2023-
14.07.2023

w
o

y=-1217x + 27.155
R*=0.9447

N
w

N
(=]

Water depth, cm
[
w

[y
(=]

(=B V)]

Time, hrs

Water level changes - Turaidas Swale4-sensorl, 16-18.10.2023

y =-0.4783x + 30.671
20

Water depth, cm

0 5 10 15 20 25 30 35 40
Time, hrs .
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35

= N N w
w [=] w [=]

Water depth, cm

[ary
(=]

Water level changes - Turaidas Swale5-sensorl, 13.07.2023-

P...

14.07.2023

Time, hrs

y=-2.1327x + 27.18
*=0.888
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Water depth, cm
[*]

Water depth, em
o

Water level changes - Turaidas Infiltration-sensorl, 13.07.2023

b4

2.251x+80.647
2=0.9867

-
y=-83.293x +63.934
R%=0.9891
-

y =-146884x + 25.966
R* 39.9823
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0.2
Time, hrs

Water level changes - Turaidas Infiltration-sensorl, 16.10.2023

y=-63.312x + 39.61
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y =-93.935x + 14.002

R? =0.9659
y =-54.45x + 65.564
R?=0.9928
0.2 04 0.6 08 1

Time, hrs
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Water level changes - Turaidas Infiltration-sensorl, 16.10.2023
: 3 = % % . .
p . 5 % P 2
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Water depth, cm

Water level changes - Maskavas Swalel-sensorl, 14.07.2023

=-13.646% + 46.522 =-7.6518x + 75.129
i . R*=0.981

R*=0.998

D 6 7

Time, hrs




Water depth, cm
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Water level changes - Maskavas Swale2-sensor2, 14.07.2023

=-31.16x + 21.014
! R? = 0X9987 LAl o =-20.482x+59.851
. R* =0.995 R?=0.9961
1 15 2 25 3 35

Time, hrs

s, y=-17.813x+78.134
*  R*=0.9979
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Water level changes - Spice Swalel-sensorl, 17-19.10.2023

y =-0.3533x +43.376
R*=0.9888

y=-0.6479x +42.467
R* =0.9682

30.0

25.0

Water depth, cm

20.0
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0 5 10 15 20 25 30 35 40 45

Time, hrs
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Water level changes - Spice Swale2-sensorl, 17-19.10.2023

y =-0.4573x + 37.669
R*=0.9194

y =-0.7136x + 36.403
R* =0.9749
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Water level changes - Spice Swale2-sensor2, 17-19.10.2023
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Rezultatu kopsavilkums

16-19.10.2023

13-14.07.2023

Swalel- |Swale2- Swaled-

Infiltration rate, Turaidas |Turaidas |Swale3- Turaidas |Swale 8- |Swaleg-
m,d 1 2 Turaidas3 4 Spicel Spice2
Runl-1 1.03 254 067 0.14 0.16 0.17
Runl-2 0.18
Runl-average 1.03 2.54 0.67 0.14 016 0.18
Run2-1 0.69 1.35 0.09 011
Run2-2 011
Run2-average 0.69 1.35 0.09 0.11
Run3-1 0.99
Run3-2
Run3-average 0.99
Rund-1
Rund-2
Rund-average

21.12.2023

Swalel- |Swale?2- |Swale3- [Swaled- |(Swale6- |Swale7-
Infiltration Turaidas |Turaidas |Turaidas |Turaidas |Maskavas|Maskavas
rate, m/d 1 2 3 4 1 2
Runl-1 13 5.6 16 03 3.3 7.8
Runl-2 13 54 10 3.2 75
Runl-average 1.3 5.5 1.3 0.3 3.3 1.7
Run2-1 09 25 1.5 51
Run2-2 09 26 18 53
Run2-average 0.9 2.5 1.8 5.2
Run3-1 1.8 4.7
Run3-2 49
Run3-average 1.8 4.8
Runé-1 41
Rund-2 4.3
Rund-average 4.2
Latvijas
ides
zsardzibas
LVAF|fonds




e Nokrisnl un augsnes mitrums marta

3

2

| h Ml \ L, AA,. ; Lﬁ A wLa

\
l%arch 9, 2023 March 11, 2023 March 13, 2023 March 15, 2023 March 17, 2023 March 19, 2023 March 21, 2023 March 23, 2023 March 25, 2023 March 27, 2023 March 29, 2023 March 31, 2023

AUGSNES MITRUMS
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Paraugu nemsana — Maskavas iela

Stavlaukuma notece
Biolevalkas drenaza

Pilsétas LK kolektors
rajona

Tris 1 | paraugi katra
lietusgazé ar 15-30 min
biezumu, sajaukti kopa
(vienada intensitate)
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Paraugu nemsana — Spice Home
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Stavlaukuma notece
Bioievalkas parpltude

Aka péc naftas atdalitaja

Tris 1 | paraugi katra lietusgazeé ar 15- Latvijas
30 min biezumu, sajaukti kopa (vienada Q vides o
intensitate) e e
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Secinajumi projektésanai - hidraulika 1

|zblvétie ilgtspéjigie risinajumi efektivi nodrosina tdens
novadisanu (pat parak)

Noteces apjoma samazinajumu/tdens aizturéSanu var
nodrosinat, optimizégjot infiltracijas atrumu un drenazu

Infiltracijas apjoma ierékinasana lauj optimizét zalo risingjumu
tilpumus/platibas un izmaksas

levalku aprékinos janem véra gan substrata, gan apkart€jo
grunsu filtracijas Tpasibas

21.12.2023 Rigas Tehniska universitate
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Secinajumi projektésanai - hidraulika 2
Planojot ilgtspéjigus risinajumus (Tpasi infiltraciju), nepietiek ar
geoizpéti, javeic lokalie infiltracijas testi perspektivajas risinajumu
izvietoSanas vietas
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zsardzibas
fonds
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Secinajumi projektésanai - tdens kvalitate

Gan neattirito, gan attirito lietus tdens kvalitate parsvara zem
normativu robezvertibam

ligtspejigie risinajumi efektivi tiek gala ar susp.vielu un metalu
piesarnojumu

ligtspéjigie (biofiltracijas) risinajumi var palielinat biogénu vielu
koncentraciju noteklidenos (joprojam zem robezvértibam): augsnes
pasibas, zales plausana, majdzivnieku ietekme: japéta substrati ar
mazaku organikas saturu
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Citi dati (ieklauti projekta zinojuma)

Infiltracijas meérijumi péc
lietusgazém .

Gruntsltdens [imena dinamika

Augsnes temperatlras dinamika

Elektrovaditspéjas izmainas |
gruntstdent un augsneé

21.12.2023 Rigas Tehniska universitate




Nakotnes virzieni

llgstoss monitorings

Monitoringa objektu un parametru klasta paplasinasana, letaku
sensoru izmantosana

Udens bilances modeléSana vidéja termina, optimalo risinajumu
(substrati un slani, augi, drenaza, Gdens uzkrasana) modelésana
un testésana

Latvijas
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Paldies Jums!

Kriss Malinovskis, Edgars Butans, Mareks Klavins — Bonava
Ulo Adamson, Karlis Rugins — Estera Development

Andris Vinakmens, Spice Home

Dr. Floris Boogaard - Hanse University of Applied Sciences, NL

Normunds Zvaunis, Normunds Ziemelis, Igors Andrejevs un komanda,
Sandris VanzoviCs — Rigas Udens

Oleksii Bochko, Iveta Lauva un daudzi citi — RTU
lveta Teibe, leva Jakovleva, llona Vilne - VARAM
Sarmite Pastere, Dace Krupenko — LVAFA (VRAA)
Martins Prieditis — Doma Group

Ritvars Strading, Kristaps Siraks — Will Sensors
leva Fogele - Vides Konsultaciju Birojs
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#StandWithUkraine ol

Lletus udenl novada gravjos

be.com/ltvzinudienests; instagram.com/l_t_vzingg .
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