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1. VEGETACIJAS MONITORINGA PLANS

MERKIS

Viena no projekta LIFE14 CCM/LV/001103 - ,Degradéto purvu atbildiga
apsaimniekoSana un ilgtsp&jiga izmantoSana Latvija” LIFE REstore (turpmak teksta —
projekts) nozimigam aktivitatém ir projekta aktivitasu ietekmes monitorings, kas paredz veikt
vienlaikus gan SEG emisiju mé&rijjumus, gan biologiskas daudzveidibas monitoringu, gan
hidrologiska rezima monitoringu.

Purvu ekosistému biologiskas daudzveidibas monitorings projekta ietvaros tiek veikts
balstoties uz vegetacijas izvertéjumu.

VEGETACIJAS MONITORINGA TERITORIJAS

Vegetacijas monitorings tiek veikts visas projekta izm&ginajuma teritorijas, izdarot
secinajumus par ieviesto aktivitasu rezultativitati.

Laugas purva teritorija vegetacijas monitoringa veikSanai parauglaukumi ierikoti
gan purva dabiskas teritorijas dala, gan degradétas teritorijas dala. Tad€jadi Laugas purva
dabiskas teritorijas dala tiek iegiiti references dati un degradétaja purva dala, veicot izpé€ti par
dambju ierkoSanu, tiek veikta ieviestas aktivitates analize, izvertgjot aktivitates sekmigumu.

Kemeru Liela Tirela teritorija pirms aktivitates ievieSanas ierikoti parauglaukumi,
kuros nav paredzeta virskartas nonemsana un sfagnu stadiSana. P&c projekta ietvaros planoto
sfagnu stadisanas, katra Kemeru izmeginajuma teritorijas laukuma (kopa 4 laukumi), tiks
ierikoti vismaz divi parauglaukumi un regulari ievakti dati. legitie dati tiks salidzinati ar
references parauglaukumu datiem, lai izvertetu aktivitates sekmigumu. Vienlaikus Kemeru
references teritorija iegitie dati tiks analizeti, lai secinatu vai renaturalizacijas aktivitasu
ietvaros mainas sugu sastavs.

Kaigu purva kidra izstrades laukos koku un mellenu stadijumu teritorijas, ka art
Kalna purva kiidras izstrades lauka dzérvenu stadijumu teritorija parauglaukumi tiks ierikoti
péc stadijumu ierikoSanas.

VEGETACIJAS MONITORINGA METODES

Vegetacijas monitoringa veiksSanai ierikoti parauglaukumi, kas regulari tiek apsekoti
un novertets tajos sastopamo sugu procentualais segums.

Vegetacijas monitorings paredz iegit datus gan pirms izméginajuma teritorijas
ierikoSanas, gan ari péc to ierikoSanas, regulari apsekojot teritorijas un izveidotos
parauglaukumus. Vegetacijas monitorings pirms projekta aktivitasu ievieSanas tiek veikts
tajas teritorijas, kuras ir sastopama vegetacija — Laugas purva un Kemeru Lielaja Tireli.



Izstradatos kudras laukos pirms koku vai ogu stadijumu ierikoSanas vegetacijas monitoringa
dati netiek iegiti.

Vegetacijas monitorings tiks uzsakts 2017. gada augusta, ierikojot pastavigos
parauglaukumus trijas no izméginajumu teritorijam — Kemeru Lielaja Tireli, kur paredzéts
stadit sfagnus un Laugas purva. Planots apsekot arT mellenu stadijumus Kaigu purva, tas tiks
veikts septembra vida. P&c teritoriju ierikoSanas, tiks veikts apsekojams koku stadijumu lauka
- Kaigas purva, ka ar1 dzérvenu stadijumu lauka Kalnu purva.

MONITORINGS LAUGAS IZMEGINAJUMA TERITORIJA

Laugas purva ierikoti 10 parauglaukumi degradétaja purva dala, lai monitorétu
vegetacijas izmainas péc dambju ierikoSanas uz viena no purvu susino$ajiem gravjiem. Ka ari
ierikoti 10 parauglaukumi dabiska purva dala ka references teritorija. Parauglaukuma lielums
— 1x1 m, katram uznemtas koordinates un veikta fotofiksacija, pierakstitas sastopamas sugas
un to procentualais segums parauglaukuma.

Laugas purva parauglaukumu teritorijas ierikotas, izmantojot transekta metodi, kur
izvietotie parauglaukumi atrodas viens otram blakus. Tabula Nr. 1. atspogulotas Laugas
purva dabiskaja dala konstatétas sugas un to procentualais segums.



2.1. Laugas purva dabiska dala

Koordinatas:

X 540 973,
y 348 478

Tabula Nr. 1. Identificétas sugas un to

procentualais segums Laugas purva dabiskas teritorijas dala ierikotajos parauglaukumos

Parauglaukuma Nr.

1 | 2] 3] 4] 5] 6] 7] 8] 9110

Sugu nosaukums

Sugu procentualais segums konkrétaja parauglaukuma

Andromeda polifolia 1 2 4 1 1 1 4 1 1
Betula pendula 2 1

Betula pubscens 1
Calluna vulgaris 3 1 2 4 11 40 1 2 5 5
Drosera anglica 1

Drosera rotundifolia 1 1 1 1 1 1 1 1 2 1
Empetrum nigrum 1 1 1
Eriophorum vaginatum 2 1 1 1 1 1 2 1
Ledum palustre 1 1

Mylia anomala 1

Oxycoccus microcarpus 2 1 1 2
Oxycoccus palustris 1 1 2 2 1 2 2 1 1
Pleurozium schreberi

Pinus sylvestris 1 1 3 1

Polytrichum juniperum 1 4 1
Rhynchospora alba 1 2 5 1 2 1 1 1
Rubus chamaemorus 2 2 1 1 5 6 3 2
Scheuchzeria palustris 1 1 1

Sphagnum angustifolium 30

Sphagnum cuspidatum 9 6

Sphagnum fuscum 5 80 3 1 30
Sphagnum magellanicum 81 40 80 81 6 10 85 80 80 56
Sphagnum rubellum 4 40 5 10 4 3 3 15
Sphagnum flexuosum 2 1 1 3 3

Utricularia minor 1 2




LAUGAS PURVA DABISKAS TERITORIJAS MONITORINGA
PARAUGLAUKUMU FOTOFIKSACIJA

Attels Nr. 1.1. Laugas purva dabiskas teritorijas monitoringa parauglaukumi Nr.1-6




2.2. Laugas purva degradéta dala
Koordinatas: X 540914,
y 348 213

Laugas purva degradétaja dala monitoringa parauglaukumi ir izvietoti paral€li gravim
4-5 m attdluma. Tabula Nr. 2. atspogulotas 2017. gada augusta identificétas sugas un to
procentualais segums katra no parauglaukumiem.

Monitoringa parauglaukumos degradétaja purva dala kopuma konstatétas 18 stinu un
vaskularo augu sugas.

Tabula Nr. 2. Identific€tas sugas un to procentualais segums Laugas purva degradétas teritorijas dala
ierikotajos parauglaukumos

Parauglaukuma Nr. 1 | 2 | 3 ‘ 4 | 5 | 6 ‘ 7 | 8 | 9 ‘ 10
Sugu nosaukums Sugu procentualais segums konkrétaja parauglaukuma

Andromeda polifolia 1 1 1 1 2 2 1
Betula pendula 3 10 6
Calluna vulgaris 3 10 24 10 7 8 9 4 6
Cladonia rangiferina 1
Cladonia sp. 1 1 1 1 1 1
Dicranum polysetum 2 1 1 5 2 3 9
Empetrum nigrum 10 8 2 1
Eriophorum vaginatum 1 1 1
Ledum palustre 15 3 3 1 21 3 15 15 1 8
Oxycoccus palustris 1 2 2 1 1 1 1
Pleurozium schreberi 12 1 5 8 5
Pinus sylvestris 5 2 4 7 2
Polytrichum commune 1
Rubus chamaemorus 4 5 10 8 8 6 11 5 5 10
Sphagnum angustifolium 2 4 7 13
Sphagnum fuscum 20 3
Sphagnum magellanicum 2 30 3 3 1
Sphagnum rubellum 8 20 6 1 1 2




LAUGAS PURVA DEGRADETAS TERITORIJAS MONITORINGA
PARAUGLAUKUMU FOTOFIKSACIJA

Auéls Nr. 1.5. Laugas purva degrad@tas teritorijas gravis



2. MONITORINGS KEMERU LIELA TIRELA IZMEGINAJUMU TERITORIJA

Kemeru Lielaja Tirelt ierikoti 13 parauglaukumi celam piegulosaja references teritorija, kur nav paredz&ta augsnes virskartas nonemsana.
lerikoto parauglaukumu lielums — 1x1 m, katram teritorija izveidotajam parauglaukumam uznemtas koordinates un veikta fotofiksacija,
pierakstitas sastopamas sugas un to procentualais segums parauglaukuma. Tabula Nr. 3 atspogulotas parauglaukumos sastopamas sugas.
Parauglaukumos dabiskaja purva dala kopuma konstatetas 15 stinu un vaskularo augu sugas.

Parauglaukumu
Nr.
un koordinatas

1

2

3

4

5

6

7

8

9

10

11

12

13

x471051
y306046

x471060
y306053

x471073
y306065

x471077

306071

x471078
y306070

x471087
y306069

x471094
y306070

x471099
y306075

x471106
306069

x471120
y306078

x471138
y306083

x471142
306098

x471184
y306080

Sugu nosaukums

Sugu procen

tualais se

ums konkrétaja parauglaukuma

Betula pendula

Betula pubescens

70

Calluna vulgaris

3

10

Campylopus introflexus

95

Drosera rotundifolia

Empetrum nigrum

20

Eriophorum vaginatum

Ledum palustre

Pinus sylvestris

80

Polytrichum juniperum

15

25

Rhynchospora alba

Trichophorum alpinum

W = || =

Vaccinium myrtillus

Vaccinium uliginosum

Vaccinium vitis-idaea

Tabula Nr. 3. Identificétas sugas un to procentualais segums Kemeru Liela Tirela izméginajuma teritorijas ierikotajos parauglaukumos




KEMERU LIELA TIRELA IZMEGINAJUMA TERITORIJAS
MONITORINGA PARAUGLAUKUMU FOTOFIKSACIJA

o ¥




Attels Nr. 2.4. Kemeru Liela Tirela izm&ginajuma teritorijas kopskats

iy

Attels Nr. 2.5. Kemeru Liela Tirela izméginajuma teritorijas parauglaukums Nr.13

10
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IEVADS

Projekts paredz pasakumu kompleksu Laugas purva Natura 2000 teritorijas hidrologiska rezima
stabilizéSanai vietas, kur konstat€ta esoSo un agrak ierikoto melioracijas gravju sist€mas negativa
ietekme uz Visezeru un purva biotopiem.

Lai nodroSinatu regularu informaciju par purva hidrologisko stavokli un ta izmainam projekta
pasakumu realizacijas perioda, ir nepiecieSams purva hidrologiska stavokla monitorings.

Programma paredz€ta monitoringa sistemas izveidei projekta apsaimniekoSanas pasakumu
realizacijas vietas un hidrologisko mérfjumu veik$anai novérojumu urbumos. Monitoringa galvenais
meérkis ir kontroleét melioracijas sistémas, tdensteces un iidenstilpes, kuras var€tu ietekméet
realiz€jamie pasakumi, ka arT §ie noverojumi laus novertét veicamo ViSezera Iimena stabilizéSanas
pasakumu efektivitati.

Atbilsto§i monitoringa rezultatiem bus iesp&jams sagatavot priekSlikumus hidrologiska reZima
stabilizacijas pasakumu korekcijai, ja tas biis nepiecieSams. Purvu apsaimniekoSanas pasakumu
efektivitates monitorings ir planots visam projekta “LIFE REstore” laika periodam. Beidzoties
projektam, monitoringu biis nepiecieSams turpinat, deleggjot §is funkcijas nakamajam teritorijas
apsaimniekotajam.

1. PROJEKTA TERITORIJAS VISPARIGS RAKSTUROJUMS

. ™= Laugas purvs atrodas 2 km attaluma uz ziemeliem-ziemelaustrumiem no

(L. | apdzivotas vietas Birini un apméram 4,5 km uz dienvidrietumiem no apdzivotas

| e . vietas Leédurga, blakus valsts regionalajam autocelam Ragana-Limbazi (P9) kas

" savieno Krimuldas novada centru Raganu pie autocela A3 ar LimbaZiem.

Administrativi Laugas purva teritorija dalgji pieder Krimuldas novada Lédurgas pagastam (austrumu

dala) un dalgji LimbaZu novada Vidrizu pagastam (rietumu dala). P&tijjuma objekta novietojums
karte skatams 1. attéla.

Geomorfologiski teritorija atrodas uz robezas starp Piejliras zemieni un Idumejas augstieni,
Metsepoles lidzenuma dienvidu dala, uz austrumiem no Birinu valna. Metsepoles lidzenuma reljefa
virsmu veido subglaciala reljefa formas, kuras Iidzenuma dala parveidotas lokalo pieledaja baseinu un
Baltijas ledus ezera krasta procesu rezultata (Lamsters, 2015). Vid&jais teritorijas reljefa augstums ir
40 — 60 m vjl. (Eko forums, 2016/2017).

P&tijumu teritorija sevi ieklauj dabas liegumu Laugas purvs un ta dienvidaustrumu malai pieguloSos
kiidras ieguves laukus, ka arT dzeérvenu audzeSanas teritoriju (skat. 1. att.). Ipasi aizsargajama dabas
teritorija — Natura 2000 teritorija, dabas liegums ,,.Laugas purvs” — dibinats 1999. gada ipasi
aizsargadjamo putnu sugu un purva biotopu aizsardzibai. Dabas lieguma platiba ir 740 ha un ta nav
apdzivota. Lieguma ieklauta centrala dala no dabiska Laugas purva, kura kop€ja platiba sasniedz
1876 ha (Eko forums, 2016/2017).



APZIMEJUMI
[£] Dabas liegums "Laugas purvs"
Dzérvenu lauki

Kidras izstrades lauki

- orzeam e

1. attéls. Peétijjumu objekta novietojums karte

Petfjumu teritorija atrodas Vidzemes Centralas augstienes un no tas ziemelu dalas klimatiskaja
rajona, kas raksturojas ka viens no vismitrakajiem un aukstakajiem rajoniem Latvija, ko nedaudz
mikstina tuva Baltijas juras Rigas li¢a ietekme.

Gada vidgja registréta gaisa temperatiiras p&tijuma objekta rajona 30 gadu laika perioda no 1961. lidz
1990. gadam bija 5,6°C. Gada vidgja vertiba no diennakts maksimalas gaisa temperatiiras $aja pat
laika perioda bija 9,3°C, bet minimala — 1,9°C. Dienu skaits gada, kad maksimala gaisa temperattira
parsniedza +25°C bija vien 15 dienas. Savukart dienu skaits gada, kad maksimala gaisa temperatiira
ir zem 0°C ir 139.



Vegetacijas perioda ilgums, ko nosaka péc dienu skaita gada starp periodiem, kad pirmo un pédgjo
reizi noverota diennakts vidgja gaisa temperatiira virs +5°C vismaz seSas dienas p&c kartas, p&tijumu
teritorijai laika perioda no 1961. lidz 1990. gadam bija 194 dienas.

Vidgjais atmosféras nokrisnu daudzums. kas tie$a veida ietekmé p&tijuma teritorijas hidrologiskos
apstaklus, pedejo 55 gadu laika perioda (1961. — 2016. gads) bija 763 mm. JaatzZimé, ka virziena no
jiras puses uz Vidzemes augstieni dabas lieguma “Laugas purvs” robezas daudzgadiga vidgja
nokriSnu summa mainas no 752 mm/gada lieguma rietumu dala lidz 772 mm/g austrumu pusé
(Aleksans, 2017).

Saskana Ar LVGMC novérojumu datiem (http://www2.meteo.lv/klimatariks/) peéd€jo 50 gadu laika
ikdienas vienkarSotais nokriSnu daudzums (gada kop&ja nokrisSnu daudzuma mitras dienas ar
nokriSniem virs 1 mm, attieciba pret mitro dienu skaitu gada) ir aptuveni 4,5 mm/d, savukart
maksimalais vienas diennakts nokriSnu daudzums, 1986. gada fikséts 64 mm/d NS “Sigulda” un
83 mm/d 1978. gada NS “Skulte”. Lidzigi, maksimalais piecu diennakSu nokriSnu daudzums
konstatéts 1986. gada — 158 mm/5d NS “Sigulda” un 135 mm/5d 1993, gada NS “Skulte”.

Gada vidgja v&ja atruma veértiba ir 3,3-3,4 m/s, bezvgja dienu skaits, kad v€ja atrums ir zem 2 m/s
vidgji ir 63 dienas gada, bet vétrainu dienas, kad v€ja atrums parsniedz 10,8 m/s notiek apm&ram
3 reizes 10 gados (http://www2.meteo.lv/klimatariks/).

Laugas purva teritorija ietilpst Ziemelvidzemes geobotaniskaja rajona. Te sastopamas vaji podzolétas
velénu podzolaugsnes. Starpmorénuvalu ieplakas, ielejveida pazeminajumos, palienes tipa ielejas un
tdensskirtnés domina velénpodzolétas glejaugsnes, velénu glejaugsnes vai purvu augsnes
(Eko forums, 2016/2017). Dabas lieguma teritoriju parsvara aiznem augstais purvs ar purva augsni,
kuras sastava doming kiidra.

Laugas purva teritorija atrodas divi lielaki ezeri — ViSezers un Lodes ezers, ka ar1 daudz mazo
ezerinu, kas koncentr&jas, galvenokart, Laugas purva centralaja dala. No austrumu puses 10,5 ha
lielaja ViSezera ieplust purva upe, kas lidz $im tika uzskatita par beznosaukuma strautu. Strauta
platums ta ietekas vietd ezera — 2-3 metri, dzilums ~ 1,2-1,5 m. Straumes atrums — 0,05 m/s.
lesp&jams ka $is strauts varétu biit apméram 110 metrus talak no VisSezera ziemelu gala izpliistoSas
VirSupes sakums. Abam iidensteceém ir lidzigi izméri, tas ir savienotas ar ViSezeru, dabiski
meandrétas un plust pa purva neskarto dalu (skat. 2. att.).

[

2. attels. A —Purva upe pirms tas ietekas ViSezera; B — VirSupes izteka no ViSezera (Foto:
O. Aleksans)

Talak VirSupe (kas lejtecé tiek saukta par Kisupi) tek pa Metsepoles lidzenumu un Piejiiras zemieni,
Saulkrastos ietek Baltijas jiira. Pietekas: Kidurga, Kivurga, Pupalurga. Kopéjais upes garums 31 km
5



(pec citiem avotiem — 37 km). VirSupes (KiSupes) vid€ja caurtece - 1,3 m?/s, kritums 42 m, iztekas
augstums — 58,3 m, baseina platiba - 102,6 km? (Eko forums, 2016/2017).

Bitisku lomu pétfjumu teritorijas hidrologiska rezima regulacija ienem Seit esoSie melioracijas
gravji, kuri savac un drené virszemes tdenus, tadéjadi ietekm&jot gan pasa purva hidrologisko
situdciju, gan ar1 idens [tmeni ViSezera. Mazaka méra iepriek$ minétais attiecas uz Lodes ezeru, jo
tas ir mazak ietekméts ar melioracijas sist€mam.

Regionala méroga virszemes plisma (un ari gruntsiidens) lielakaja Laugas purva rietumu dala ir
veérsta rietumu vai ziemelrietumu virziena un vienigi, salidzinosi neliela teritorija, ViSezera rajona
virszemes pliisma notiek dienvidu-dienvidaustrumu virziena. Savukart Laugas purva austrumu dala,
Lodes esera sateces baseina virszemes tidenu plisma doming austrumu virziens.

Ziemelu virziena virszemes un ar1 seklie pazemes tideni (gruntsiidens) atslogojas KiSupé, kas savus
tdenus, aptuveni 15-16 km attaluma no Laugas purva, novada Rigas lici. Visi pargjie tideni no purva
nonak Pe&terup€, kas pa perimetru apliec Laugas purvu ta austrumos, dienvidos un dal&ji - ari
rietumos. Ar1 P&terupe savus tidenus atslogo Rigas lici.

2. TERITORIJAS GEOLOGISKAIS UN HIDROGEOLOGISKAIS
RAKSTUROJUMS

2.1. Geologiskie apstakli

P&tijumu teritorijas pirmskvartara geologisko griezumu veido apméram 900 metrus bieza Paleozoja
nogulumiezu slankopa, kuras pamatné iegul Proterozoja sistemas kristaliskais pamatklintajs (m,PR;
cr). Virs kristaliska pamatklintaja sagul Kembrija (€., cr ), Ordovika (O;_;) un Silira (S /n-w) iezu
komplekss, kuru diskordanti, ar stratigrafisko partraukumu parklaj Devona nogulumiezu slankopu.

Devona perioda nogulumiezi (D;_3) kuri parstaveti pilna griezuma — sakot ar apakSdevona Kemeru
(Di1km) svitu un beidzot ar AugSdevona Gaujas horizonta nogulumieziem (Dsgj). Jaunaki
nogulumiezi par D;gj petijumu teritorija ir noarditi vélak sekojoSaja kontinentala apledojuma laika,
ledaju un to kusanas tidenu darbibas rezultata. Kopg&jais devona kompleksa nogulumiezu biezums
mainas no 370m lidz 500 m.

Geologiska griezuma augs¢jo dalu veido kvartara nogulumu sega, kuras biezums pétijumu teritorija
nav pastavigs un atkariba no reljefa artikulacijas varié robezas no 30 un vairak metriem dabas
lieguma “Laugas purvs” rietumu mala lidz 15 un mazak metriem austrumos P&terupes ieleja. Zem
kvartara segas pagul AugSdevona Gaujas horizonta nogulumieziem.

Kvartara nogulumus galvenokart veido Latvijas svitas glacigénie nogulumi — morénas smilSmals un
malsmilts, iznemot tas platibas, kur tie zemes virspusé parklati ar dazadas gen€zes un sastava
Holocéna un augséja Pleistocéna veidojumiem (skat. karti 3. ttela).

Latvijas svitas glacigénie nogulumi sastav no smilSmala un malsmilts ar grants un olu piejaukumu.
Vietam vé€rojamas neliela biezuma (Iidz 30-50 cm) smilts lécas, kuras parstavétas ar dazada
granulometriska sastava smilti ar aleirita un mala frakciju piejaukumu. Kopuma ledaja nogulumi
parsvara ir deforméti ledaja ietekmes rezultata. Ledaja deformétie nogulumi veido lielako dalu no
pozitivajam reljefa formam — paugurus, valnus un grédas. Biezi vien arT Idumejas augstienes un
Metsepoles lidzenuma plakanie un slipie lidzenumi sastav no ledaja sakrokotiem un sabiditiem
ledajkuSanas straumju nogulumiem — grants, smilts vai nogulumiezu atrauteniem (Zel¢s, 1993).
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Smilts un grants nogulumi biezi atsedzas pauguru virsotnés, bet starppauguru ieplakas ir izklatas ar
morénas akmenainu malsmilti, retak smilSmalu (Eko forums, 2016/2017). Glacigénie nogulumi
kalpo ka lokals sprostslanis starp Devona tidens horizontiem un kvartara @ideni saturoSajiem

nogulumiem.

l — N N | I
'\ﬂ\;' L ' / LAy [ Dabas liegums "Laugas purvs"
0.0 km .0 lm ™ 0] f . s 6 lﬂzl

HOLOCENS AUGSPLEISTOCENS Latvijas svita
Purvu nogulumi. Fluvioglacialie nogulumi.
- Kiidra - Smilts, grants, olajs
Aluvialie nogulumi. Glacigenie nogulumi.
- Smilts, grants, olajs, aleirits - Morénas malsmilts un smilémals

3. attéls. Kvartara nogulumieZu karte (Juskevics, u.c., 2003)



Kvartara sega moréna vai zem tas var but arT smilts un grants nogulumi, kuri sastopami ka mainiga
biezuma saraustitas un deformétas starpkartas vai art ka lidz 2-5 un vairak metru biezi slani, kas
iestarpinati morénas masiva. Bez tam, minétie nogulumi veido atseviskus paugurus, grédas, masivus
vai So formu kodolus un pamatnes. Smilts, aleiritiskas smilts un grants nogulumi var parklat art
atsevisku starppauguru un ielejveidigo pazeminajumu nogazes vai aizpildit to gultnes (Zel¢s, 1993).

Diezgan plasi teritorija ir izplatiti virs morénas saguloSie Latvijas svitas fluvioglacialie nogulumi,
kuri pétfjumu rajona sastopami atsevisku laukumu veida (skat karti 7. attéla). Siem nogulumiem
raksturiga dazada graudainuma smilts ar grants un olu piemaisijumu vai starpkartam. Tie parasti
veido atseviSkus paugurus vai paugurainus masivus. Nogulumu biezums $ajas formas var sasniegt 5-
10 vai pat vairak metrus (Juskevics, u.c., 2003).

Holocéna perioda, kas aptver Zemes geologiskas véstures pédéjos 10 tikst. gadus, nogulumi
petijumu teritorija ir parstaveti atsevisku upju ielejas altivija veida, un purvos ka kiidra un sapropelis.

It 1pasi plasi ir izplatiti purva nogulumi, kuru biezums dazadas vietas ir atSkirigs, bet maksimalais
konstatets Laugas purva, kur izteikti domin€ augstais purvs, bet ierobeZotas teritorijas ari parejas un
zemais purvs. Purva nogulumus, parsvara, veido kiidra, bet atseviskos gadijumos ir konstatétas ari
sapropela starpkartas. Purvu nogulumiem ir biitiska loma pazemes tidenu papildinasanas procesa, jo
to sp€ja akumulét un paturét tdeni ir viens no pazemes iidens krajumu veidoSanas
priekSnoteikumiem. Vienlaicigi, nemot véra kidras vajas filtracijas 1pasibas, purva nogulumi kalpo
ar1 ka relativs sprostslanis starp kvartara un devona tidens horizontiem tajas vietas, kur nav izplatiti
moreénas nogulumi.

2.2. Hidrogeologiskie apstakli

Planoto atjaunoSanas pasakumu realizacijai projekta teritorija nozimigs ir kvartara iidens horizontu
komplekss, kas sevi ietver purva nogulumus, Gaujas, Burtnieku un Arukilas tidens horizonti. Zem
Arukilas tdeni saturo$ajiem nogulumieZiem atrodas regionalais, 60-126 m biezs tdeni vaji
caurlaidigo Narvas nogulumu sprostslanis, kas atdala virs ta esoSo aktivas tidens apmainas zonu no
dzilak ieguloSajiem pasivas idens apmainas zonas horizontiem.

Purva nogulumu tdens horizonts izplatits lielakaja projekta teritorijas dala un ir galvenais pétijuma
objekts. Lielakie ir augstie purvi, kas aiznem lielakas ieplakas starp morénu valiem (Raku, Pelnu,
Zviguru, Dzelves purvs) vai plakanas iidensskirtnes starp ielejveidigiem un ledaja mikromélu
pazemindjumiem (Briezsalas-Saules, Pemmas, Purgailu, Aijazu, Laugas purvs). Tie radusies,
parpurvojoties teritorijai vai aizaugot ezeriem. Augstajos purvos labi izteikts grédu-lieknu un grédu-
akacu mikroreljefs. Laugas purvs ir lielakais no tiem ar [idz pat 8 m biezu kiidras slani (Eko forums,
2016/2017).

Purva nogulumu udens horizonts lielakaja teritorijas dala sagul uz Latvijas svitas glacigénajiem
smilSmala un malsmilts nogulumiem. Purva tidens horizonta limeni praktiski vienmér ir augstaki
neka pagulosajos horizontos, un tapéc dala purva tidenu nonak zemak eso$aja horizonta. Tomér ir ari
lokali izn@mumi, kur purvu zemakajas vietas vai to nomalés piegulosa horizonta tidens limenis ir
augstaks par gruntsiidens limeni purva nogulumos. Sadas vietas ir konstatétas Laugas purva
periferialaja zona, ka ar izstradatajos kiidras laukos Laugas purva dienvidu-dienvidrietumu dala
(skat. 1. att.).

Purva nogulumu filtracijas koeficients svarstas starp 0,02-0,04 m/d. Lidz ar to So nogulumu tdens
atdeve ir neliela, un filtracija kiidras slani notiek galvenokart, pateicoties hidrostatiskajam
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spiedienam (Drikis, u.c., 1985). Tiesi tapéc izteikti lielaka dala horizonta Gidenu notek ka virszemes
tideni pa purva virsmu vai caur akrotelma slani, atslogojoties dabiskajas tidensteces vai melioracijas
gravjos.

Purva nogulumu tidens kimiskais sastavs viena purva dazadas vietas var but stipri atSkirigs, bet
tident esoSo jonu daudzums ir neliels — fidens mineralizacija caurm&ra neparsniedz 0,1 g/l, bet
atseviSkas vietas ta var but ar1 lielaka. Pirmaja gadijuma tie ir atmosferas nokrisni, otraja — tidens
mineralizacijas butisku pieaugumu nosaka tidenu atslodze no zemak eso$a tidens horizonta. Ar
dzilumu tidens mineralizacija palielinas pateicoties izSkiduSo organisko vielu satura pieaugumam, ka
ar1 palielinoties kompleksos saistitajam dzelzs daudzumam. Purva tdenim raksturiga stipri
oksidgjosa vide (pH svarstas robezas no 4,0 1idz 5,4). Udens skabekla (O,) saturs sasniedz 6-7 mg/1
(Drikis, u.c., 1985).

Augseja Pleistocéna nogulumos atzim&ams gruntsiidens, kas ir piesaistits Latvijas svitas
fluvioglacialajiem nogulumiem, kuriem raksturiga dazada graudainuma smilts ar grants un olu
piemaisfjumu vai starpkartam. Sis @idens horizonts ir izplatits ierobezotos lokalos aredlos
(skat. 3. att.), un tas parsvara tiek izmantots individualo saimniecibu tidensapgadg, ierikojot grodu
akas.

Bitiskaku, bet ne noteicosu lomu kvartara tdenu hidrogeologija ienem p&tamaja teritorija
sastopamie, morénas masiva iekSiené vai ta pamatn€ izvietotie vairakus metrus biezie
dazadgraudainas smilts-grants ar olu piejaukumu nogulumi. Sie iek§morénas slani, jeb ,,lécas”, var
saturét arT spiedientidenus, kas kalpo par pirmo tidensapgades horizontu un var nodro$inat nelielas
majsaimniecibas ar dzeramo tideni lidz 1-1,5 litriem sekundg. Sadu ,,lecu” izmanto$ana tidensapgade
ir ierobeZota, jo smilSaino nogulumu slanis visbiezak nav izplatits vienmerigi un ta biezums plana ir
mainigs, ka rezultata strauji mainas ari ieglistama tidens jauda un apjoms. STm izmainam var bit ari
sezonala raksturs, jo, mainoties nokriSnu infiltracijas daudzumam, mainas ar $ajos nogulumos esosie
tidens krajumu apjoms.

Tomer galvenais tidens apgades avots ir zem kvartara nogulumiem paguloSie un virs Narvas svitas
tideni vaji caurlaidigajiem slaniem izvietotie aug$eja un vidéja Devona nogulumiezu — Gaujas (Dsgj),
Burtnieku (D,br) un Arukilas (D,ar) tidens horizonti. Visi Sie tris horizonti ir cieSi hidrauliski saistiti
un veido vienotu Arukilas—Gaujas tidens kompleksu, kur§ p&tijumu teritorija ir galvenais dzerama
tidens avots.

Kompleksa nogulumus veido smilSakmeni ar mala starpkartam un ta kopé&jais biezums ir 190 —
230 m. Arukilas—Gaujas tdens horizontu kompleksa tdeni ir spiediideni. bet to fidenu statiskie
Itmeni urbumos fikséti 3 1idz 22 m dziluma no zemes virsmas (GIS PROJEKTS®, 2006).

Urbumu debiti mainas no 1.5 Iidz 10 I/sek., bet vidgji tie ir 4 1/sek. Kompleksa galvenokart sastopami
hidrogénkarbonatu kalcija — magnija vai kalcija-natrija saldideni ar mineralizaciju 0,2 — 0,4 mg/l,
kopgjo cietibu 4 — 6 mg ekv/l. Udens kvalitate kopuma atbilst dzerama tidens standartu prasibam.
Izne€mums ir dzelzs saturs, kurs§ atseviskos urbumos sasniedz 3.85 mg/l (GIS PROJEKTS®, 2006).

3. HIDROGEOLOGISKA REZIMA STABILIZESANAS PASAKUMI

Sekmigai degrad@to purva teritoriju atjaunoSanai viens no svarigakajiem priekSnosacijumiem ir
stabilizéts hidrologiskais rezims. Pasaules praksé ir zinami daudzi degradéto purvu atjauno$anas
panémieni, bet praktiski visi tie ir saistiti ar hidrologiska rezima izmainiSanu, stabiliz€Sanu. Loti
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populara ir meliorativo sist€ému parbiive, dambe&sana vai to likvidéSana aizberot, reljefa planéSana un
teraSu veidoSana, ka arT daudzi citi pan@mieni. Visi tie ir versti uz purva nosusinaSanas ietekmes
mazinasanu ar noliiku nodrosinat labvéligu hidrologisko vidi purva vegetacijas atjaunoSanai.

Svarigakais no faktoriem hidrologiska rezima stabilizéSana ir purva vegetacijai nepiecieSama tdens
Iimena dziluma nodrosSinasana — respektivi, tas nedrikst buit par dzilu un nedrikst ari atrasties
uzpludinajuma veida zemes virspuse.

Viens no svarigiem dabiska augsta purva indikatoriem ir sfagnu klatbiitne taja, kuru atjaunosanai un
to pavairoSanai, pirmais svarigais nosacijums ir panakt maksimali [idzenu gruntsiidens limeni ar
iesp&jami mazu tas virsmas krituma gradientu. Otrs nosacijums ir nodro$inat brivu tidens plismu
akrotelma zona, ka arT péc iesp&jas lielaka attaluma saglabat stabilus hidrologiskos apstaklus dabas
lieguma blakus teritorija. Un, treskart, pats galvenais nosacijums, ir panakt, lai atjaunojamaja
teritorija gruntsiidens Iimenis nekad nepazeminatos vairak par 0,5 m no zemes virsmas.

Hidrologiska rezima stabilizéSanas pasakumi Laugas purva planoti laika periodam no 2017. gada lidz
2029. gadam, kas ir dabas lieguma sugu un biotopu saglabasanas (apsaimniekoSanas) pasakumu
sastavdala, kuru nerealiz€Sana var novest pie So sugu un biotopu kvantitativo vai kvalitativo
parametru samazinasanas (Eko forums, 2016/2017). Hidrologiska rezima stabiliz€Sanas pasakumi
orienteti uz dabas veértibas ietekmé&josajiem faktoriem un to potencialajiem draudiem dabas lieguma
sugam un biotopiem saistiba ar Laugas purva vésturiski veiktajam purva hidrologiska rezima
izmainam — 60-tajos gados, pazeminot un péc tam, sakot no 2000.gada, pakapeniski paaugstinot
tdens limeni ViSezera lidz ta dabiskajam stavoklim, t.i. Iimenim, kads tas ezera bija pirms
nosusinasanas. Lielu ietekmi uz dabas lieguma periferialo zonu atstaj melioracijas sist€mas un
kudras izstrades lauki blakus teritorija. Mazaku ietekmi rada purva dienvidu mala esos$as dzervenu
audz€Sanas plantacijas.

No hidrologiska rezima stabiliz€Sanas un, attiecigi, arT monitoringa pozicijam var izdalit divus
galvenos faktorus vai virszemes objektus, kuri regulé dabas lieguma “Laugas purvs “ centralas,
ziemelu un rietumu dalas idens apmainas reZimu un ar to saistito dabas vertibu kvalitati un kvantitati
purva.

1. Galvenais no Siem faktoriem ir ViSezers, vai precizak — tidens Iimena augstums $aja. Visezers ir
dabas lieguma centralais strukttrelements idens [imena saglabasanai un ta stabilizéSanai Laugas
purva centralaja dala apm&ram 319 ha platiba. Ezera Gidens spogula virsmas platiba ir aptuveni
10-10,5 ha, vidgjais dzilums — 2,1 m, maksimalais — 6 m (Ezeri.LV, 1998). Patreiz€ja ezera
tdens limena atzime ir 58,3 m virs jiiras [imena. Visticamak tas ir relikts — primaras izcelsmes
ezers, jo ezera un ta novadgravju pamatné konstatéts ievérojama biezuma - vismaz lm biezs
sapropela slanis (Eko forums, 2016/2017).

2. Laugas purva dienvidu un dienvidrietumu mala kudras ieguves uzsakSanai, tika izveidots
melioracijas gravju tikls, kas atrodas uz robezas starp dabas liegumu un kidras izstrades
laukiem, ka rezultata tidens Iimenis Visezera tika pazeminats par 1,3 — 1,5 m, bet ezera tuvuma
esosa augsta purva biotopi tika degradéti. Sakot ar 2000. gadu pakapeniski, vairaku gadu laika
uz gravjiem, arpus lieguma teritorijas ir izveidoti 5 dazada izmera kiidras un koka aizsprosti, kas
aiztur Udeni purva un paaugstina ViSezera Udens Ilimeni. Aizsprostu izblives rezultata ir
atjaunojies Visezera tidens Iimenis un dalgji atjaunojies ar1 purva hidrologiskais reZims Visezera
apkartné.
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Ta ka aizsprosti ir buveti saimnieciska karta, bez atbilstosa finans€juma piesaistes, to tehniskais
stavoklis ir neapmierinoSs (skat. 4. att.). Jau vairakas reizes ir bijis nepiecieSams aizsprostus stiprinat
un atjaunot, kad tdens straume tos ir izskalojusi. Sie aizsprosti pagaidam ir pasargajusi dabas
vertibas ViSezera apkartn€ no turpmakas degradacijas. EsoSie aizsprosti ir noderigi ka pagaidu
risinajums, tomer, lai biitu parlieciba, ka aizsprosti art nakotne pildis savas funkcijas un ezera tidens
Iimenis tiks notur@ts pasreiz€ja stavokli, projekta ietvaros tiks veikta profesionala aizsprostojumu
buve ar turpmaku to darbibas garantiju.

4. attels. No ViSezera iztekoSo melioracijas gravju nosprostosanai saimnieciska karta buvétie
aizsprosti (Foto: O. Aleksans)

Galvenais uzdevums Visezera hidrologiska reZima stabilizacijai ir pagaidu aizsprostu aizvietoSana ar
stabiliem aizsprostiem uz melioracijas gravjiem, kuri drené ViSezera udeni, tad€jadi noveérSot
potencialos draudus ViSezera un visa Laugas purva ekosistémas dabiskajai attistibai.

Dabas lieguma “Laugas purvs” hidrologiska reZima stabilizéSanas pasakumi galvenokart saistami ar
Visezera tidens Iimena saglabaSanu tada augstuma, kada tas ir paslaik ezera. Otra pasakumu dala ir
saistita ar kiidras izstrades lauku melioracijas sistému izraisitas nosusinaSanas ietekmju mazinasanu.

Kopuma jau esoSo aizsprostu biive uzskatama par labu un noderigu pasakumu dabas vértibu
aizsardzibas nodroSinasana, tomé&r pats aizsprostu buves izpildijjums nav kvalitativs un neatbilst
visparpienemtai praksei, ko izmanto kiidras vai koku aizsprostu izveidg, lai veiktu purvu biotopu
atjaunosanu. Aizsprostu neapmierinosais tehniskais stavoklis skaidrojams ar to, ka darbiba veikta
saimnieciska karta. Tap&c dabas lieguma Laugas purvs” Dabas aizsardzibas plana laika posmam no
2017. gada lidz 2029 gadam ka viens no galvenajiem mérkiem ir izvirzits nosacijums nodroSinat
Visezera ka dabas lieguma centrala struktirelementa tidens limena saglabasanu ta pasreizgja [iment,
iertkojot (atjaunojot) 3 stabilus aizsprostus eso$o vieta uz ViSezeram piegulosajiem melioracijas
gravjiem.

Laugas purva rietumu-dienvidrietumu dala uz robezas starp purva neskarto un ta pasreiz notiekosas
kiidras izstrades dalu, apméram 600 m garuma paral€li robezai izvietoti divi gravji. Ka viens no
praktiski iesp&jamajiem risinajumiem, ir paredzeta So divu melioracijas kontiirgravju parveidoSana
divpusé&jas darbibas norobezojosa melioracijas sistéma.

Atskiriba no tradicionalas divpusgjas darbibas melioracijas sistemas, kas detalizéti aprakstita
2005. gada 23. augusta Ministru kabineta noteikumu Nr. 631 ,,Noteikumi par Latvijas biivnormativu
LBN 224-15 " Melioracijas sisttmas un hidrotehniskas biives" 3.6. sadala, Saja gadijuma gravju
sisttmu ir paredz€ts nedaudz izmainit un speciali pielagot kidras izstrades laukiem pieguloSo
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teritoriju aizsardzibai pret to susinaSanos. Vienu no Laugas purva rietumu-dienvidrietumu dala
esoSajiem gravjiem (purvam tuvako) planots parveidot par infiltracijas gravi, bet otru, kas savac un
novada tideni no kiidras izstrades lauka, neaiztiks un atstas tadu, kads tas ir paslaik. Attalums starp
Siem gravjiem ir apméram 20 metri, kas ir pietickami, lai nodro§inatu neatkarigu tidens Iimeni katra
no Siem gravjiem, tadejadi samazinot aktiva kontiirgravja negativo ietekmes zonu purva virziena.

Udens Iimena celSanai infiltracijas gravi (purva pus€) biis nepiecieSama $1 gravja aizsprostoSana,
ierikojot ta 600 metri garaja posma 4, aptuveni Im augstus aizsprostus. Gravja kopgjais kritums
dambgjamaja posma ir 1,6-1,8 m.

4. PAZEMES UDENU MONITORINGA SISTEMAS IZVEIDE

Lai nodro$inatu regularu informaciju par purva hidrologisko stavokli un ta izmainam atjaunojamo
aizsprostu izblives vietas, ir paredz&ts purva hidrologiska stavokla monitorings.

Visezera un ta hidrologisko rezZimu ietekm&josas gravju sist€mas monitoringa vajadzibam projekta
teritorija tiek piedavats ierikot 7 urbumus (skat 5. att.): Visi urbumiem izvietojami dabas lieguma
“Laugas purvs” teritorija. Vienu no septiniem urbumiem (M-2), tiek rekomendéts papildinat ar
urbumu (M-2A), kuru ieriko 2-5 m attaluma no urbuma M-2, bet tikai ar filtra intervalu uz nogulumu
slani zem kudras pamatnes. Tas laus kontrolét vertikalas tidens apmainu starp purva tideniem un
paguloSo tidens horizontu.
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APZIME

@ Planota aizsprostu izbiives vieta

O Planota monitoringa urbumu ierikosanas vieta

5. attéls. Monitoringa urbumu izvietojuma plans

Izmantojot nov@rojumu rezultatus, tapat bis iesp&jams noteikt cik liela méra notiek Visezera
tidens zudumi, kas rodas filtracijas rezultata caur zemak esoSo tidens horizontu. Visi pargjie
6 urbumi ierikojami ar filtra intervalu kiidras nogulumos. Monitoringa urbumu novietojums
plana skatams 5. attéla, bet urbumu koordinatas dotas 1. tabula.
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1. tabula. Monitoringa urbumu planota novietojuma koordinatas LKS-92 sistema

Zemes Koordinatas, LKS-92 TM

ST virsmas
Nr. abs. X (B) Y (N)

atz. m

vjl.

M-1 58,5 540915 348195
M-2 58,6 540964 348119
M-2A 58,8 540963 348108
M-3 58,7 541207 347912
M-4 59,0 541292 347820
M-5 59,4 541322 347841
M-6 60,0 541327 347726

Divpusg€jas norobezojosas gravju sist€mas monitoringa vajadzibam projekta teritorija tiek
piedavats ierikot 6 urbumus (skat 6. att.). Urbumi izvietojami gan dabas lieguma “Laugas
purvs” teritorija, gan ari kiidras izstrades lauku periferialaja dala starp kontlirgravi un
dambgjamo gravi. Vienu no seSiem urbumiem (U-2), tiek rekomend&ts papildinat ar urbumu
(U-2A), kuru ieriko 2-5 m attaluma no urbuma U-2, bet tikai ar filtra intervalu uz nogulumu
slani zem kiidras pamatnes. Tas laus kontrolét vertikalas fidens apmainu starp purva fideniem
un paguloso mineralas grunts tidens horizontu.

Izmantojot nove€rojumu rezultatus, tapat biis iesp&jams noteikt, cik liela méra notiek tidens
zudumi caur dambg&jama gravja pamatni. Pargjie 5 urbumi ierikojami ar filtra intervalu kiidras
nogulumos. Monitoringa urbumu novietojums plana skatams 6. atte€la, bet urbumu
koordinatas dotas 2. tabula.

2. tabula. Monitoringa urbumu planota novietojuma koordinatas LKS-92 sistéma

Zemes virsmas Koordinatas, LKS-92 TM
Urbuma Nr. .

abs. atz. m vjl. X (E) Y (N)

U-1 58.1 540686 348338
U-2 58.3 540705 348344
U-2A 58.3 540706 348338
U-3 58.9 540721 348347
U4 59.4 540742 348351
U-5 59.5 540777 348357
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APZIMEJUMI
Dambgjamais gravis
— Kontlirgravis

2 Monitoringa urbumi

@ Planotas aizsprosta vietas uz melioracijas gravja

6. attéls. Monitoringa urbumu izvietojuma plans

Monitoringa urbumi ir paredzeti pazemes tdens Itmena noveérojumiem purva, tapec to dzilums ir
izvelets tads, lai bitu iesp€ja kontrolét gruntsiidens ltmena svarstibas visa gada garuma (lai filtrs
atrastos dzilak par grunts sasaluma intervalu). Dabiskas pazemes tidens Iimena sezonalas svarstibas
purva parasti neparsniedz dazus desmitus centimetru, bet gravju tuvuma tas var sasniegt 1-1,5 m vai
pat vairak. Ta ka gruntsiidens Itmenis purva vairuma gadijumu ir tuvu zemes virsmai (0,1-0,5 m) un
tikai gravju tuvuma tas pazeminas lidz 1-1,5 m, tad urbumu konstrukcija visiem urbumiem (iznemot
M2-A un U2-A) ir lidziga: 2,5-3 metri gara 40 mm diametra PVC caurule, no kuras ~0,5-0,7 m tiek
atstati zemes virspusé, bet kolonas apak$gja dala izvietots 1 metru gar§ spraugu filtrs. Urbuma
caurule, gan no apaksas, gan augSpuse tiek noslégta ar attieciga diametra (40mm) PVC vaciniem, no
kuriem apaksgjais tiek pieliméts, bet augs&jais ir nonemams monitoringa mérjjumu veiksanai.
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Lai noveérstu urbuma “staigasanu” vietas, kur urbums nesasniedz mineralu grunti, to nepiecieSams
enkurot ar metala stieni, ka tas paradits urbuma konstrukcijas shema 7. attela.

— «——— Vaks filtra caurules augseja gala noslégsanai
Térauda stienis lidz mineralgruntij urbuma
,,Staigasanas” noversanai

Filtra kolonna (PVC)

Filtra intervals ~1 m, perforacija

Vaks filtra caurules caurules apakséja gala

7. attels. Tipveida monitoringa urbuma Kkonstrukcija ar fikséjoSo atbalsta stieni
(Déelina, 2014)

Iegiitie regularie monitoringa dati par gruntsiidens [imena reZimu un ta izmainam purva dos iesp&ju
salidzinat izmainas purva izméginajuma laukuma ar hidrologisko situaciju ari ta periferialaja zona,
kas savukart laus novertét veicamo ViSezera un dabas lieguma purva neskartds dalas Itmena
stabilizé€Sanas pasakumu efektivitati.

Atbilsto§i monitoringa rezultatiem bus iesp&jams sagatavot priekSlikumus hidrologiska reZima
stabilizacijas pasakumu korekcijai, ja tas biis nepiecieSams. Purvu apsaimniekoSanas pasakumu
efektivitates monitorings ir planots visam projekta “LIFE REstore” laika periodam. Beidzoties
projektam, monitoringu biis nepiecieSams turpinat, deleggjot §is funkcijas nakamajam teritorijas
apsaimniekotajam.
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IEVADS

Darbu programma sagatavota Biedribas ,,Baltijas krasti”, vienotais reg. Nr. 40008116782, juridiskas
adrese Kr. Barona iela 31a-19, Riga, LV-1011, realizé§jama LIFE REstore Projekta
Nr. LIFE14 CCM/LV/001103 “Degradéto purvu apsaimniekoSana un ilgtsp&jiga izmantoSana
Latvija” ietvaros. Projekts paredz izveidot eksperimentalo laukumu Kemeru nacionala parka, dabas
lieguma zona ar vienlaicigu hidrologiska rezima stabilizé$anu sfagnu reintrodukcijas vietas.

Lai nodrosinatu regularu informaciju par purva hidrologisko stavokli un ta izmainam projekta
pasakumu realizacijas perioda, ir nepiecieSams purva hidrologiska stavokla monitorings.

Programma paredz monitoringa sist€mas izveidi projekta izméginajuma teritorija un hidrologisko
mérjjumu veikSanu novérojumu urbumos. Monitoringa galvenais mérkis ir kontrolét eksperimentala
laukuma un taja eso$o melioracijas sist€ému, idenstecu un tidenstilpju hidrologisko reZzimu, kontrolét
tos faktorus, kuri vartu negativi ietekm@t realiz€jamos pasakumus, ka arT novertét veicamo
hidrologiska rezima stabilizéSanas pasakumu efektivitati.

Atbilsto§i monitoringa rezultatiem bus iesp&jams sagatavot priekSlikumus hidrologiska reZima
stabilizacijas pasakumu korekcijai, gadijuma, ja tas bis nepiecieSams. Purvu apsaimniekoSanas
pasakumu efektivitates monitorings ir planots visam projekta “LIFE REstore” laika periodam.
Beidzoties projektam, monitoringu biis nepiecieSams turpinat, deleggjot §is funkcijas nakamajam
teritorijas apsaimniekotajam.

1. PROJEKTA TERITORIJAS VISPARIGS RAKSTUROJUMS

" P&tijumu objekts atrodas Kemeru Liela Tirela austrumu mala, 3,7 km attaluma uz
® | dienvidiem-dienvidrietumiem no apdzivotas vietas Kudra, apméram vidus posma
starp valsts galvenajiem autoceliem Riga-Ventspils (A10) un Riga-Liepaja (A9),
blakus Sos autocelus savienojoSajam regionalas nozimes celam Kalnciems-Kiidra
(P101).

Administrativi §1 teritorija pieder Babites novada Salas pagastam. Apméram 300 metrus uz
dienvidiem no projekta teritorijas Salas pagasts robeZojas ar Jelgavas novada Valgundes pagastu, bet
1,3 km attaluma uz rietumiem — ar Tukuma novada Slampes pagastu. P&tijuma objekta novietojums
karte skatams 1. attéla.

Geomorfologiski teritorija atrodas Piejliras zemieng, vidus posma starp Rigavas un Tirelu lidzenumu.
Tiesi gar pétijumu objekta austrumu malu stiepjas geologisks veidojums — Kracu kalni, kuriem ir
pieskirta dabas pieminekla kategorija (vietas kods LV0440810) un tie ietilpst NATURA 2000
teritorija (DAP, DDPS ,,0zols”, 2016).



Petijumu teritorija pilniba ieklaujas Kemeru nacionala parka robezas, dabas lieguma zona. Pari
celam, blakus projekta teritorijai virziena uz dienvidiem, lidz 1970. gadam ar1 tika iegiita kiidra.
2006. gada Seit veikta purva atjaunoSana, un Sodien kadreizgjos sausos kiidras frézlaukus sedz tidens.

Projekta LIFE REstore ietvaros Kemeru Liela Tirela austrumu mala tiek planoti kiidras izstrades
lauku atjauno$anas pasakumi, kuri paredz maksligu sfagnu stadiSanu purva vegetacijas atjaunosanai.

ARPEEBEE T e
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1. attels. Petijjumu objekta novietojums karte

Gada vidgja registréta gaisa temperatiiras p&tijuma objekta rajona 30 gadu laika perioda no 1961. lidz
1990. gadam bija 6,1°C. Gada vid&ja vertiba no diennakts maksimalas gaisa temperatiiras Saja pat
laika perioda bija 10,0°C, bet minimala — 2,3°C. Dienu skaits gada, kad maksimala gaisa temperatiira
parsniedza +25°C bija vien 17 dienas. Savukart dienu skaits gada, kad maksimala gaisa temperatiira
ir zem 0°C ir 130.

Vegetacijas perioda ilgums, ko nosaka péc dienu skaita gada starp periodiem, kad pirmo un p&dgjo
reizi noverota diennakts vidgja gaisa temperatiira virs +5°C vismaz seSas dienas péc kartas, petijumu
teritorijai laika perioda no 1961. lidz 1990. gadam bija 199 dienas.

Atmosferas nokrisnu daudzums, kas tiesa veida ietekmé pétijuma teritorijas hidrologiskos apstaklus,
svarstas robezas no 380,9 mm (1963. gada) lidz 874 mm (1985. gada), bet nokrisnu daudzums ar
50% nodroSinajumu noveérojumu periodam: 1949.-1988.g. ir 629 mm/gada. Savukart nokriSnu



iztvaikoSana taja pasa laika perioda ir mainijusies no 189 mm 1985. gada lidz 568 mm 1967.gada,
bet iztvaikoSana ar 50% nodroS§inajumu ir 434 mm/gada (Prols, 2010).

Jaunakie novérojumiem meteorologiskaja stacija “Kalnciems” (atrodas vistuvak pétijumu teritorijai
un kura paslaik notiek noveérojumi) liecina, ka péd&jo 30 gadu laika vérojama neliela, bet izteikta
nokriSnu daudzuma palielinasanas. Pédgjo 55 gadu laika perioda (1961.-2016.g.) Saja stacija
registréta videja nokrisSnu summa bija 658,2 mm gada, savukart pedejo 30 gadu laika (1986.-
2016.g.) Sis raditajs jau ir pieaudzis 11dz 689,6 mm nokrisnu gada.

Saskana Ar LVGMC novérojumu datiem (http://www2.meteo.lv/klimatariks/) peéd€jo 50 gadu laika
ikdienas vienkarSotais nokriSnu daudzums ir aptuveni 5 mm/d, savukart maksimalais vienas
diennakts nokriSnu daudzums, 1990. gada fikséts 72 mm/d, bet maksimalais piecu diennakSu
nokri$nu daudzums konstatéts 2010 gada — 117 mm.

Izpétes teritorija un tai pieguloSajas platibas izteiktu dabisku Gidenstecu nav, iznemot nelielu, 600 m
att€lo, dienvidu-dienvidaustrumu virziena no petijumu teritorijas izvietoto Lilijas ezerinu (platiba —
2,3 ha). Toties ir daudz maksligi veidotu virszemes tidens objektu — galvenokart tie ir melioracijas
gravji un tdens uzstadinajumi. Regulars susinatajgravju tikls klaj arT pasu izméginajuma laukumu.

Regionala méroga virszemes plisma (un arT gruntsiidens) ir versta austrumu-ziemelaustrumu
virziena — no Kemeru Liela Tirela uz Lielupi. No izm&ginajuma laukuma teritorijas visi virszemes
tdeni var aizplust tikai divos veidos — pa melioracijas gravi un ar pazemes pliismu caur gruntsiidens
horizontu, kuru Seit veido labi filtr§josi smilSaini nogulumi. Virszemes plismu austrumu virziena
praktiski izslédz Seit esos$a Kracu kalnu (kapu) gréda (skat 1. att.). Kop&ja virszemes sateces baseina
laukuma platiba, kura ietilpst arT izm&ginajuma teritorija, ir 116,2 ha.

2. TERITORIJAS GEOLOGISKAIS UN HIDROGEOLOGISKAIS
RAKSTUROJUMS

2.1. Geologiskie apstakli

Petfjumu teritorija ir izplatiti sekojoSi devona un kvartara nogulumi: Amatas svita, Plavinu svita,
Salaspils svita, Daugavas svita un kvartara nogulumi — dazadas gen€zes Baltijas ledus ezera,
Litorinas juras, Ancilus ezera un purva nogulumi.

Amatas svitas (D am) nogulumi izplatiti visa atradnes teritorija. Tos veido smilsakmeni ar planam
aleirolita, griezuma augsgja dala - arT ar mala, starpkartam. Izn@émums ir dienvidrietumu dala, kur
doming aleiroliti. Nogulumu biezums mainas no 15,6 m lidz 28,0 m, domingjosais biezums ir 19 -
23 m. Virziena uz ziemeliem un atseviskos pac€lumos Amatas svitas nogulumi sagul uzreiz zem
kvartara nogulumiem. Nogulumu virsma kopuma padzilinas dienvidu — dienvidrietumu virziena.
(Drikis, u.c., 1985). Svitas virsma projekta teritorijas rajona iegul aptuveni no -10 Iidz -15 metru
absoliitajas augstuma atzimes.

Plavinu svitas (Ds;pl) nogulumi izplatiti izteikti lielakaja dala pétijumu teritorijas. Tos veido
dolomits ar mergela un, retak, mala starpkartam. Griezuma vidgja, retak augs¢ja, dala sastopami lidz
30 cm biezu dolomita miltu starpslani. Svitas nogulumu pilns biezums mainas no 12,8 m Iidz 18,2 m,
domingjosais biezums ir 14,0-14,5 m. Kopuma nemot, nogulumu biezums palielinas virziena uz
teritorijas dienvidrietumiem, kur arT konstatéts nogulumu maksimalais biezums (Drikis, u.c., 1985).
Svitas virsmas atzimes projekta rajona mainas no —5 m vjl. lidz — -10 m vjL.



Salaspils svitas (D3slp) nogulumi izplatiti lielakaja atradnes dala, bet visbiezak to augseja dala ir
erodéta (noardita) . Nogulumu sastavs ir atskirigs, ka plana, ta griezuma. Taja sastopami dolomiti,
mergeli, gipsis, dazadas gipsa — dolomita kombinacijas un mals. Svitas nogulumu pilns biezums
Kemeru Liela Tirela teritorija mainas no 19,5 Iidz 22,2 m. Tomér lielakaja dala, kur nogulumu
augseja dala ir erodeta, nogulumu biezums neparsniedz 7,0-13,5 m. Salaspils svitas nogulumi iedala
tris dalas: - apaksgja — malaina, - videja — dolomitu un gipsi saturo$a un augsgja — malu, gipsi un
dolomitu saturo$a (Drikis, u.c., 1985). Svitas iezu virsmas projekta teritorijas rajona absoliitas
atzimes ir apméram +5 11dz -5 m vjl.

Daugavas svitas (D3dg) nogulumi izplatiti tikai teritorijas dienvidaustrumu dala. Projekta teritorija
Sie nogulumi nav konstatéti. Daugavas nogulumiezi ir parstavéti ar dolomita, mergela un malu
slankopu. So nogulumu biezums Lielupes rajona ir aptuveni 10-15 m.

Ogres svitas (D;og) nogulumi tapat ka Daugavas svita ir izplatiti virziena uz dienvidrietumiem.
Nogulumus veido smilSakmeni, aleirolits, mals, retak — mergeli un domerits. Svitas nogulumu

.....

Domingjosaja dala Kemeru Liela Tirela un taja skaita arm pétijumu teritorija (ar loti retiem
izndmumiem) devona iezus parsedz kvartara nogulumi — galvenokart morénas nogulumi, bet kur
tie nav izplatiti — smilS8ainie nogulumi. Kvartara nogulumu karte ar geologiskajiem griezumiem
skatama 2. un 3. attela.

Kvartara nogulumus parstav dazadas gen€zes un sastava veidojumi — kuadra, smilts, morénas
smilSmals un malsmilts u.c., kuru kopgjais biezums pé€tijumu teritorija un tas apkartné mainas
robezas no daziem desmitiem centimetru (vietas, kur zemes virspus€ atsedzas pamatiezi), lidz 15-
20 m un pat vairak Kemeru Liela Tirela kupola rajona.

Latvijas svitas glacigénie nogulumi izplatiti lielakaja dala no pétjjumu teritorijas, un izkilgjas
virziena uz ziemeliem. To biezums parasti ir neliels (3-5 m), un tikai teritorijas dienvidrietumu un
dienvidaustrumu dalas to biezums pieaug [idz 9 — 10 m.

Nogulumi sastav no smilSmala un malsmilts ar grants un olu piemaisijumu. Vietam konstat€tas
neliela biezuma (Iidz 30 cm) smilts 1€cas. Smilts, aleirita un mala frakciju saturs ir lidzigs — tas veido
attiecigi 32%, 35% un 33% no kop&ja granulometriska sastava (Drikis, u.c., 1985). Glacigénie
nogulumi kalpo ka lokals sprostslanis starp Devona tidens horizontiem un kvartara tidens kompleksu
(Prols, 2010).

Baltijas ledus ezera glaciolimniskie nogulumi izplatiti izteikti lielakaja dala no teritorijas un sagul
uz morénas nogulumiem vai vietas, kur tie nav izplatiti — tieSi uz Salaspils svitas nogulumiem.
Vidgjais nogulumu biezums ir neliels — 3-6 m, bet maksimalais nogulumu biezums konstatéts
rietumu virziena — 10,2 m (Drikis, u.c., 1985). Griezuma izteikti domin€ smalkgraudaina smilts,
paretam taja sastopamas aleirita starpkartas.

Litorinas juras un Ancilus ezera nogulumi izplatiti ierobeZzota Kemeru Liela Tirela teritorijas
dala, galvenokart —ziemelu dala, un parasti sagul uz Baltijas ledus ezera glaciolimniskajiem, retak
morénas nogulumiem. Vidg€jais nogulumu biezums neparsniedz dazus m, bet maksimalais biezums
konstatets arpus So pétijumu teritorijas — Rigas li¢a piekrasté, kur tas sasniedz 8,2 m. Griezuma
doming smalkgraudaina smilts (Drikis, u.c., 1985).

Purva nogulumi izplatiti loti plaSi un tie sagul galvenokart uz Baltijas ledus ezera
glaciolimniskajiem nogulumiem. Purva nogulumu biezums dazadas vietas ir atSkirigs, bet
maksimalais konstatéts Kemeru Liela Tirela purva — 8,5 m (Latvijas PSR kiidras fonds,1980).



Vd D ) - a
° - " . =+ (390 .
« (o7, ~ s . o
3 0.35' 0 > B@ N | 4 < e han 7 % " aQBSV
B i By N 7 LIRS o W e L
= - o 7 o7 # :
S = Q]B -V VQJ*V/ i . - i I bQ, i
S Q& - / Z o bQ, - LV 19&3
942 ,; L one? U\ 365 o L : 791" R s A 7?- Lo
L - ey _CL ' - - | - fm & _ % = s L )
7 of O > 2. (] v . * s q . aQ,
-1 -1 @ -1 e - ~ f%R :
= = e s B vQ, v - \.‘,g q\,-@i.,-..'..-..' ¥ i
1 I i ' - = h ik
< Yo . o \Q]\ % ® G - 5 i 7" . .28var . 13‘ feoR “ms
L { = [ = )gog = I a7 670
BT8 A4 7 7450 o M 2
=T, < - \Q‘ 1 1 N ¥ " o AT o g
i = P g QLI - L/ l}QJ = .?f
I T ) L ihols u -
- / x & o " 3 “i
BRI T R L b e 2D
s ’ s s mQ,” ; ey
- ! = i st o ? " Tigh  BINK L amy
o= = PO i 7 LA e . e
Y T fo=~ 20 'Y oar ikt et s R
Je ¥ - S 5 &5 o e - & ,im. ’% isi Q.o B
1 ’ 1 ‘ 1 ’ 0 1 _ ik ) ;E' .
'} “ '/ N B2 N = N éf - .
- - - vQ, i ¢ R = -
1 o 1 S U y P 5 3 [:? o4 4Q ¢
A J B S
B - Ny = [7bQ, o - VQ’h?I %zaé o b, R \\> '13%
s . 4 =y < L]
- e vh, In /9640 —/' N zﬁ: — ? P
e " e 990 1 %8 Ad b
, N/ A N 5 2Ry 130;"_1'
| 5w _oN . N . . vQ, I - 4K =" L
o | . I713a ! T .. g . «VQqltv
4 . L . d EE) mQ, e - - s i - <
_ _ 4 = 7 S e
7 N Sl g s S e Y .
: rd - 1@ - - - .". - . ...,7 : B --V'Q‘:r — : Z
[ [ - ol 0\ e Apzimejumi karte
f f f ! ! ! f : . |%: '_537"_ N[ D . - ./ * .| Pl1zmeginajuma teritorija
0.0 km 10km 2.0km 3.0km 40km [/ 118R . o N s LmQ, (Prols T.2010)

AT e 866
oS, T YV P o #1570 775 »
o - b N -
1 i _bQ\
"_-_-_'“\/__;;/ X I O | S R e 8
= - i ol e b0, 742
.‘T:‘E\ . " Ith‘. - 25 B
H‘ht um 5 154 141"
\ “Q‘. Q. b
L] : i
o 11
1204
05 0 05 10 15 20km ] s
-10

2. attéls. Kvartara nogulumiezu karte (Prols, 2010)
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3. attéls. Apzimejumi kvartara nogulumu Kkartei (Prols, 2010)

Petama;ja teritorija izteikti domin€ augstais purvs, ierobezotas teritorijas — zemais purvs, bet parejas
tipa purvu izplatiba ir loti neliela. Purva nogulumus, parsvara, veido kiidra, bet atseviskos gadijumos
konstatétas ari sapropela starpkartas, kuru biezums Kemeru Liela Tirelu purva centralaja dala
sasniedz 0,5 m (Drikis, u.c., 1985).

Purvu nogulumiem ir butiska loma séridenu veidoSanas procesa, jo to klatbiitne ir viens no sulfidu
veidoSanas priekSnoteikumiem. Nemot véra kiidras vajas filtracijas 1pasibas, purva nogulumi kalpo
ka relativs sprostslanis starp Salaspils Gidens horizontu un kvartara tidens kompleksu tajas vietas, kur
nav izplatiti morénas nogulumi.



2.2. Hidrogeologiskie apstakli

Sadala raksturoti idens horizonti un sprostslani, kam ir biitiska loma planoto atjaunoSanas pasakumu
realizacijai projekta teritorija: kvartara tidens horizontu komplekss, kas sev1 ietver purva nogulumus,
Litortnas jiras un Ancilus ledus ezera nogulumu tdens horizontus un Baltijas ledus ezera
limnoglacialo nogulumu tdens horizonts; Salaspils fidens horizonts un Plavinu tidens horizonts.
Raksturotas arT nogulumu filtracijas pasibas un tidens horizontu hidrauliska saistiba (Prols, 2010)
u.c.

Purva nogulumu aidens horizonts izplatiti lielakaja projekta teritorijas dala un ir galvenais petjjuma
objekts. Udens horizonta biezums ir atkirigs, bet maksimalais konstatéts Kemeru Liela Tirela purva
— 8,5 m. Augsto purvu teritorijas veidojas gruntsiidens kupoli — visizteiktakais no tiem tapat atrodas
Kemeru Liela Tirela purva. Udens Iimenis dabiskos apstaklos, atkariba no atmosferas nokri$nu
daudzuma, purvu nogulumos parasti svarstas no 0,1 1idz 0,5 m no zemes virsmas.

Purva nogulumu tdens horizonts lielakaja teritorijas dala sagul uz Baltijas ledus ezera labi
filtr§joSam smiltim un tapeéc atrodas ar Siem nogulumiem cieSa hidrauliska saistiba. Purva tidens
horizonta Itmeni praktiski vienmeér ir augstaki ka paguloSajos horizontos, un tapéc dala purva tidenu
nonak zemak eso$aja horizonta. Apméram puse no virszemes noteces no Kemeru Liela Tirela purva
nonak Baltijas ledus ezera glaciolimniskaja Gidens horizonta, ka rezultata tas vid€ji gada sanem
apméram 22,8% no ta nokriSnu daudzuma, kas izkrit Kemeru Liela Tirela ietvaros (Prols, 2010). Par
cik Baltijas ledus ezera glaciolimniskos nogulumus intensivi drené virszemes tdensteces, rezultata
caur So horizontu tdensteces savac ar1 dalu purva nogulumu tidens. Tomer ir ar1 lokali izpémumi,
kur purvu zemakajas vietas vai to nomal€s piegulosa horizonta tidens limenis ir augstaks par
gruntsiidens Itmeni purva nogulumos.

Purva nogulumu filtracijas koeficients pétijumu teritorija parasti savarstas starp 0,02-0,04 m/d
(Drikis, u.c., 1985). Lidz ar to So nogulumu tdens atdeve ir neliela, un filtracija kiidras slani notiek
galvenokart, pateicoties hidrostatiskajam spiedienam. Tiesi tapec izteikti lielaka dala horizonta idenu
notek ka virszemes tdeni pa purva virsmu vai caur akrotelma slani, atslogojoties dabiskajas
tidensteces vai melioracijas gravjos. Urbumu debiti ir mazi un parasti mainas robezas no 0,03 lidz
0,05 /s (Prols, u.c., 1989).

Purva nogulumu tidens Kkimiskais sastavs dazadas vietas ir stipri atSkirigs, bet tideni esoSo jonu
daudzums ir neliels — Gidens mineralizacija caurméra neparsniedz 0,1 g/l, tomér ta var bt loti
atSkiriga — no 65 mg/l lidz pat 828 mg/l. Pirmaja gadijjuma tie ir atmosferas nokrisni, otraja — tidens
mineralizacijas butisku pieaugumu nosaka tidenu atslodze no zemak esosa Salaspils tidens horizonta.
Ar dzilumu tidens mineralizacija palielinas pateicoties iz8kiduSo organisko vielu satura pieaugumam
(Corgikop var sasniegt 100 mg/l un pat vairak), ka art palielinoties kompleksos saistitajam dzelzs
daudzumam (Fey,p saturs sasniedz pat 50 mg/1). Udenim raksturiga stipri oksidgjosa vide (Eh=+336
++516 mV), bet pH svarstas robezas no 4,0 lidz 5,4. Udens skabekla (O,) saturs sasniedz 6-7 mg/I
(Drikis, u.c., 1985).

Litorinas jiiras un Ancilus ezera nogulumu tidens horizonts iidens horizonts izplatits ierobezota
dala no pétijumu teritorijas, un ta vidgjais biezums caurméra neparsniedz dazus metrus. Petijjumu
teritorija lielakie biezumi ir 3-5 m, bet maksimalais o nogulumu biezums 8,2 m konstatets tikai
Rigas lica piekrasté. Horizontu veido smalkgraudaina smilts. Udens Iimenis konstatéts 0,5-1,6 m
dziluma no zemes virsmas, bet atseviskas vietas, kur nogulumus parsedz kapas, ta dzilums var
sasniegt arl 5-7 m. Horizonta regionala tidens plisma projekta vieta vérsta uz Lielupi (uz
austrumiem-ziemelaustrumiem). Urbumu debiti parasti svarstas robezas no 0,1 lidz 0,3 I/s, retos
gadijumos sasniedzot 0,6 1/s (Drikis, u.c., 1985).



Udens kimiskais sastavs, lidzigi ka purva nogulumu iideniem un ir loti daudzveidigs. Horizonta
fideniem raksturiga aeroba vide - Eh svarstas no +186 lidz 250 mV un to nosaka tident izskidusa
skabekla saturs, kas sasniedz 4,2 mg/l. Vide ir vaji skaba — pH mainas no 6,5 Iidz 6,9 un tikai daZos
gadijumos pH pazeminas lidz 5,4, ko ietekm& purva Gidenu pieplude. Vietas, kur atslogojas
augSdevona tidens horizonti, pH palielinas lidz 7,4 (Prols, u.c., 1989; Drikis, u.c., 1985).

Udens kimiskaja sastava starp katjoniem un anjoniem izteikti dominé Ca®" un HCO; joni, kas
raksturigi smilSu nogulumu tideniem Latvija. Loti atSkiriga ir arT Gidens mineralizacija, kas dazadas
nogulumu izplatibas vietas svarstas no 67 mg/l Iidz 836 mg/l. ArT Corgxop Saturs nav viendabigs un tas
mainis no 26,4 mg/l 1idz 50,4 mg/1. Palielinato organisko vielu saturu nosaka purva nogulumu tidens
pieplide (Drikis, u.c., 1985; Prols, u.c., 1989).

Baltijas ledus ezera glaciolimnisko nogulumu iidens horizonts izplatits izteikti lielakaja teritorijas
dala (2. attéls). Ta vidg€jais biezums ir neliels — 3-6 m, bet maksimalais konstatéts teritorijas rietumu
dala (10,2 m). Griezuma izteikti doming smalkgraudaina smilts. Udens Iimenis, atkariba no teritorijas
uzbiives, parasti atrodas 0,8-1,8 m dziluma no zemes virsmas, bet kapu izplatibas teritorijas limenis
var bit 11dz 5-6 m dziluma. Teritorijas lielakaja dala horizonta tidens Itmenis ir augstaks ka devona
nogulumu tidens horizontos. Iznémumu veido lokali iecirkni, kur norisinas Salaspils idens horizonta
augSupejosa atslodze, galvenokart tajas pat vietas, kur $ada devona tdenu atslodze notiek purva
tidens horizonta.

Regionala horizonta fidens plisma versta uz Rigas lici (uz ziemeliem) vai ari uz Lielupi (uz
austrumiem), bet lokalos iecirknos ta var biit pat pilnigi pret€ja, ja horizonts barojas ar purva
nogulumu vai virszemes tdeniem. Vienlaicigi gruntsiidens plismas konfiguraciju sarezgi tas, ka
horizonta tideni atslogojas teritorijas lielakajas Gidensteces (VerSupite, Slocene u.c.).

Horizonta nogulumu filtracijas koeficients parasti svarstas no 3 Iidz 5 m/d, atseviSkos gadijumos
sasniedzot 6,5 m/d. Gadijumos, kad nogulumu sastava nozimiga loma klist aleiritiem nogulumu
filtracijas koeficients pazeminas lidz 1,0-1,2 m/d. Urbumu debiti parasti svarstas robezas no 0,2 Iidz
0,5 I*s-1, retos gadijumos sasniedzot 1,0 1*s-1 (Drikis u.c., 1985; Prols, Prole, 1989).

ArT §T horizonta Gidens kimiskais sastavs ir loti neviendabigs. Udens mineralizacija mainas no
65 mg/l lidz pat 2,5 g/l uz litru un vairak. (Prols, 2010). Udens kimiskaja sastava dominé Ca* un
HCOj" joni, kas raksturigi smilSu nogulumu tideniem Latvija, bet tomér salidzinosi liels (~25%) ir to
gadijumu skaits, kad § horizonta Gideni starp anjoniem dominé SO4>. Tas galvenokart vérojams
Salaspils tidens horizonta atslodzes vietas. Savukart atseviskas vietas ,kur tidens horizonts barojas no
atmosferas nokrisniem, fidens sastava var domingt ari CI"un Na' joni.

Salaspils Gidens horizonts ietver sulfidus saturoSos tidenus un ir izplatits lielakaja izp€tes teritorijas
dala, kaut gan salidzinosi biezi to aug$¢ja dala ir erodéta. Nogulumu sastavs ir loti atSkirigs, ka plana,
ta ari griezuma. Taja sastopami dolomiti, mergeli, gipsis, dazadas gipsa — dolomita kombinacijas un
mals. Svitas nogulumu pilns biezums mainas no 19,5 lidz 22,2 m. Tomer lielakaja teritorijas dala,
kur nogulumu augsgja dala ir erodéta, iidens horizonta biezums neparsniedz 7,0-13,5 m. Horizonta
izplatitas vairakas plaisainibas zonas, kuru vietas vérojama paaugstinatas tidens vadamiba.

Regionala gruntsiidenu plisma virzita no dienvidrietumiem uz ziemelaustrumiem, t.i. Rigas li¢a
virziena. Atseviskos iecirknos novérota horizonta baroSanas ar kvartara dideniem, un tajos
izveidojusies kupolveidigi pac€lumi, no kuriem tidens veido radialu plismu un nopliist visos
virzienos, lidz tas izlidzinas ar regionalo plismas virzienu. Sadi kupoli novéroti galveno purvu
izplatibas teritorija: Lielais Tirelis, Raganu un Slokas. Vislielakais no $ada veida kupoliem atrodas
Kemeru Liela Tirela purva ziemelrietumu dala (Drikis, u.c., 1985).
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Vietas, kur nav izplatiti morénas nogulumi, Salaspils @idens horizonts tapat intensivi barojas ar
Baltijas ledus ezera glaciolimnisko nogulumu horizonta Gideniem, bet lokalos iecirknos, kur purva
nogulumi sagul uz Salaspils horizonta nogulumiem — ari ar purva nogulumu horizonta fideniem
(Prols, 2010).

Salaspils tidens horizonta filtracijas ipaSibas ir atSkirigas un to nosaka plaisainibas izplatiba §1
horizonta ieZos. Sadu zonu robeZas horizonta fdensvadamiba parsniedz 1000 m?/d (Prols, u.c.,
1989). Teritorijas lielakaja dala idensvadamibas vertibas ir starp 100 — 500 m*/d (Drikis, u.c., 1985),
bet izpétes teritorijas ziemelrietumu un dienvidaustrumu dalas — tidensvadamibas parametra vertiba
var biit pat mazakas ka 100 m*/d (Prols, 2010). Urbumu debiti, ko galvenokart nosaka loti atskirigas
iezu filtracijas 1pasibas, arT ir loti atSkirigi un mainas plasa diapazona —no 0,1 /s 11dz 44,3 1/s. Tomer
visbiezak novérojamie debiti ir no 2 lidz 10 I/s (Drikis, u.c., 1985; Prols, u.c., 1989),

Horizonta @ideni, kas nav at3kaidits ar kvartara nogulumu @ideniem, izteikti doming Ca*" un SO4,"
joni, kuru dala attiecigi starp katjoniem un anjoniem praktiski vienmer ir lielaka par 50 mg-ekv%.
Svariga loma ir ari HCO; un Mg®" joniem, kuru saturs biezi parsniedz 10 mgekv%. Tadgjadi
horizonta tidenu kimiskais sastavs jaraksturo galvenokart ka Ca®" - SO,* - HCO;” vai ka Ca®'- Mg**-
SO4*- HCO;5 tipa tideni (Drikis, u.c., 1985; Prols, u.c., 1989).

Plavinu iidens horizonts Gidens horizontu veido dolomits ar mergela un, retak, mala starpkartam.
Udens horizonta pilns biezums mainas no 12,8 m lidz 18,2 m, domingjosais biezums ir 14,0-14,5 m.
Regionala gruntsiidenu plisma virzita no dienvidrietumiem uz ziemelaustrumiem, t.i. Rigas Ii¢a
virziena, bet tieSi projekta rajona ta ir vairak orient€ta austrumu vai pat austrumu-dienvidaustrumu
virziena — uz Lielupes ieleju.

Horizonta iezu tidensvadamiba ir arkartigi atSkiriga — no 52 m2*d-1 [idz 1945 m2*d-1. Tapéc art
urbumu debiti ir loti atSkirigi — no 0,2 I/s1 Iidz 26,7 U/s, visbiezak 4,0-7,/s (Drikis u.c., 1985; Prols,
Prole, 1989).

Horizonta tGidenos domingé galvenokart anaerobi — aerobi vides apstakli (Eh visbiezak mainas no
+50 [idz +120 mV). Salaspils horizonta ekstremalas eH tdenu veértibas nosaka, attiecigi, sulfidus
saturoSo, vai kvartara kompleksa skabekli saturoSo tidenu infiltracija (Prols, 2010).

Ar kvartara nogulumu Gideniem neatskaiditos horizonta fidenos izteikti doming Ca*" un SO4> joni.
Udens minerealizacija mainas no 0,2 mg/l Iidz 0,7 mg/l, sasniedzot 1,2 mg/l gadijumos, kad
horizonta tidenos noveérojama infiltracija no Salaspils tidens horizonta. Starp @ideni $kistoSajam
gazeém domin€ CO;, no 9,0 mg/I Iidz 53,0 mg/l, ka arf, kaut arT nelielas koncentracija, praktiski visur
ir klat O,, kura maksimala koncentracija sasniedz 2,5 mg/l. Sulfidi konstatéti tikai loti lokaliz&tos
iecirknos, kur to saturs neparsniedz 1,5 mg/1 (Drikis, u.c., 1985; Prols, 2010).

3. HIDROGEOLOGISKA REZIMA STABILIZESANA PROJEKTA
EKSPERIMENTALAJA LAUKUMA

Projekta eksperimentalaja laukuma teritorija ir 4,6 hektari, no kuriem 0,3 ha platiba ir planota
maksliga sfagnu stadiSana un to pavairoSana ar noliiku panakt to iedzivosanos bijusa kiidras ieguves
frézlauka degradetaja vide. Projekta ietvaros ir planots izveidot vairakus eksperimentalus laukumus
(to izméers tiks precizets), lielakaja dala no kuriem paredzéta dazadus sfagnu sugu stadiSanas un to
pavairoSana, ka arT atseviski kontroles laukumi, kur ar noliiku nekas netiks darits, lai péc tam varétu
salidzinat eksperimentos iegiitos rezultatus ar fona raditajiem kontroles laukumos, kur atjaunoSanas
pasakumi netika veikti.
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Pirms sfagnu stadiSanas ir nepiecie$ams sagatavot izm&ginajuma teritoriju un, galvenais, stabiliz&t
eksperimentalaja laukuma optimalu hidrologisko rezimu sfagnu stadu dzivotsp&jas nodrosinasanai un
to pavairoSanai.

Svarigakais no faktoriem hidrologiska rezima stabiliz€$ana ir purva vegetacijai nepiecieS$ama tdens
Iimena dziluma nodroS§inaSana — respektivi, tas nedrikst but par dzilu un nedrikst ar1 atrasties
uzpludinajuma veida zemes virspus€. Velkot analogijas ar esoSajiem dabiskajiem augstajiem
purviem Latvija, optimalais gruntsiidens Itmenis sfagnu augsSanai ir 0,2-0,3 metri no zemes virsmas.
dabiska purva saglabajas lielako gada dalu. Tomeér atseviskos gados, parasti vasaras otraja puse,
sausuma periodos iesp&jama tidens Itmena pazeminaSanas par 0,5 m un pat vairak (Aleksans, 2015;
Aleksans, 2014). Purva vegetacijai ta jau ir bistama robeza, jo pasa akrotelma slana biezums vairuma
purvu neparsniedz Sos 0,5 metrus. Tomer, ka rada pieredze neviena no purviem $ada Iimena
pazeminaSanas 2-3 méneSu garuma nav izraisijusi purva augu segas virskartas izztiSanu vai tas boja
eju. lesp&jams, ka maksligi staditu sfagnu gadijuma, 1pasi sakuma stadija, $adi sausuma periodi var
izradities posto$i un tap&c pret to ir janodro$inas savlaicigi.

No hidrologiska viedokla pozicijam, sfagnu augSanas apstaklus raksturo ari, ta saucamais, akrotelma
kapacitates potencials, kas matematiska veida apraksta priekSnosacijumus optimalas vides
nodro§inaanai sfagnu ievie$anas un to pastavé$anai (Van der Schaff, et al., 2004). So metodi péta
un izmanto purvu hidrologisko apstaklu analizei vairakas Eiropas valstis.

Saskana ar (Van der Schaff, et al., 2004) dabiska augsta purva akrotelma caurlaidiba jebkura punkta
noteikta laika vieniba ir funkcija no fidens daudzuma kas $aja vieta nonak no sateces baseina augsas
un purva virsmas slipuma. Tap€c gatavojot teritoriju sfagnu stadiSanai, ir nepiecieSams izlidzinat
kiidras lauka virsmu un p€c iesp€jas samazinat tas virsmas krituma gradientu. Svarigi ir ari
nodro§inat brivu tidens pieplidi eksperimentalajam laukumam, turklat ir janodroSinas, lai arT §im
laukumam blakus teritorija hidrologiskie apstakli péc iesp&jas lielaka attaluma saglabatos stabili un
lidzigi, kadi tie tiek nodroSinati eksperimenta teritorija. Bet pats galvenais ir panakt, lai
atjaunojamaja teritorija gruntsiidens ltmenis nekad nepazeminatos vairak par 0,5 m no zemes
virsmas.

Teritorijas sagatavoSana eksperimentalo laukumu ierikoSanai paredz reljefa izlidzinaSanu
(plan&Sanu). Svarigs ir ar1 jautajums par teritorijas apiidenoSanu. Nemot véra nelielo reljefa kritumu
(0,5 m) Gdens limena uzturéSanai izméginajuma laukuma teritorija ir lietderigi ierikot regul&jamu
aizsprostu uz ziemelaustrumu mala eso$a novadgravja, kas drené udenus no dienvidu-
dienvidaustrumu mala (otrpus celam) atjaunota purva ezera uz ziemelu gala esoSo melioracijas gravi,
kur pa to Sie tideni talak aizplist uz Lielupi.

4. PAZEMES UDENU MONITORINGS

Lai nodroSinatu regularu informaciju par purva hidrologisko stavokli un ta izmainam projekta
realizacijas perioda, ir nepieciesams purva hidrologiska stavokla monitorings.

Hidrologiska monitoringa vajadzibam projekta teritorija tiek piedavats ierikot 8 urbumus
(skat. 4. att.): 4 no Siem urbumiem izvietojami izm&ginajumiem paredz&taja teritorija un vel 4 tas
periferialaja zona. Viens no Cetriem urbumiem (U3-A), eksperimentalaja zona ierikojams ar filtra
intervalu uz smilSaino nogulumu slani zem kiidras pamatnes, lai kontrolétu vertikalas tidens apmainu
starp horizontiem. Visi pargjie 7 urbumi ierikojami ar filtra intervalu kiudras nogulumos. Visu
monitoringa urbumu novietojums plana skatams 4. attéla, bet urbumu koordinatas dotas 1. tabula.
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APZIMETUMI
[ ] Projekta teritorijas robeza

& Monitoringa urbumi

LGIA Ortofotokarte M 1 : 300

4. attels. Monitoringa urbumu izvietojuma plans

Monitoringa urbumi ir paredzeéti pazemes tGdenu limenu noveérojumiem purva, tapéc to dzilums ir
izvelets tads, lai butu iesp€ja kontrolét gruntsiidens limena svarstibas visa gada garuma (lai filtrs
atrastos dzilak par grunts sasaluma intervalu). Dabiskas pazemes tidenu lIimenu sezonalas svarstibas
purva parasti neparsniedz dazus desmitus centimetru, bet gravju tuvuma tas var sasniegt 1-1,5 m vai
pat vairak. Ta ka gruntsiidens limenis purva vairuma gadijumu ir tuvu zemes virsmai (0,1-0,5 m) un
tikai gravju tuvuma tas pazeminas lidz 1-1,5 m, tad urbumu konstrukcija visiem urbumiem (iznemot
U3-A) ir lidziga: 2,5-3 metri gara 40 mm diametra PVC caurule, no kuras ~0,5-0,7 m tiek atstati
zemes virspusé€, bet kolonas apaks€ja dala izvietots 1 metru gar§ spraugu filtrs. Urbuma caurule, gan
no apakSas, gan augSpusé tiek noslégta ar attieciga diametra (40mm) PVC vaciniem, no kuriem
apaksgjais tiek pieliméts, bet augs€jais ir nonemams monitoringa mérjjumu veikSanai. Lai noverstu
urbuma “staigaSanu” vietas, kur urbums nesasniedz mineralu grunti, to nepiecieSams enkurot ar
metala stieni ka tas paradits urbuma konstrukcija shema 5. attela.
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1. tabula. Monitoringa urbumu novietojuma koordinatas LKS-92 sistema

Urbuma N. Koordinatas, LKS-92 TM
X (E) Y(N)

Ul 471117,5 306030,3

U2 471105,8 306077,2

U3 471076,4 306160,3

U4 471038,7 306256,8

U5 471016,0 306302,9

U6 470966,5 306079,8

u7 471235,8 306115,0

U3-A 471064,8 306154,7

— «————— Vaks filtra caurules augseja gala noslégsanai
,,Staigasanas” noversanai

Filtra kolonna (PVC)

Filtra intervals ~1 m, perforacija

Vaks filtra caurules caurules apakséja gala

5. atteéls. Tipveida monitoringa urbuma konstrukcija ar fikséjoSo atbalsta stieni (Délina, 2014)

legtitie regularie monitoringa dati par gruntsiidens Itmena reZimu un ta izmainam purva dos iesp&ju
salidzinat izmainas purva izméginajuma laukuma ar hidrologisko situaciju ta periferialaja zona, kas
savukart laus novertét veicamo atjaunoSanas pasakumu efektivitati. Atbilsto§i monitoringa
rezultatiem bus iesp&jams sagatavot priekslikumus hidrologiska rezima stabilizacijas pasakumu
korekcijai, ja tas biis nepiecieSams. Purvu apsaimniekoSanas pasakumu efektivitates monitorings ir
planots visam projekta “LIFE REstore” laika periodam. Beidzoties projektam, monitoringu biis
nepieciesams turpinat, deleggjot §1s funkcijas nakamajam teritorijas apsaimniekotajam.
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GHG - Greenhouse gas
IPCC - Intergovernmental Panel on Climate Change
2006 IPCC Guidelines — 2006 IPCC Guidelines for National Greenhouse Gas Inventories

IPCC Wetlands Supplement — 2013 Supplement to the 2006 Guidelines for National Greenhouse
Gas Inventories: Wetlands

IPCC KP Supplement — 2013 Revised Supplementary Methods and Good Practice Guidance
Arising from the Kyoto Protocol

KP — Kyoto Protocol
LSFRI Silava — Latvian State Forest Research institute “Silava”
LULUCF - Land Use, Land Use Change and Forestry

MEPRD — Ministry of Environmental Protection and Regional Development
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Introduction

The benefits, results and effectiveness of the LIFE REstore Project actions are measurable and
should be evaluated and documented under the monitoring actions, as comparison to the initial
situation, objectives and expected results. Specific indicators (measurements of CO,, CH4 and N,O
fluxes or emissions, Tier 2 level methodology for emission from relevant sources calculation under
National GHG reporting, content of national reports related to international environment policy
agreements) to detect impact of the project activities at local (demonstration site level) and national
level are selected and regular monitoring is foreseen.

The tasks of the Action D.1 “Monitoring of the impact of project actions” are:

e to perform the monitoring of the impacts of the Project actions according to the developed
Project impact;

e monitoring guidelines (mid-term and final evaluations);
e to compare the identified impacts against the target indicators set out in the guidelines;

e to prepare overview reports based on the monitoring results with an outline of the Project
implementation.

Impact of the project climate change mitigation targeted activities in demonstration sites will be
characterized by the actual values of the reduction of the GHG emissions in the demonstration sites.
GHG emissions in the demonstration sites will be monitored during the implementation activities
for the optimisation model development, after the studies of demo-sites and selection for the
optimal peatland re-use scenario implementation (before-and-after monitoring design is used). The
closed-chamber method is chosen for the measurement of ecosystem respiration (CO,, CH4 and
N,O fluxes or emissions) to detect reduction of the GHG emissions in demonstration sites due to
implementation of the selected climate change mitigation activities.

One of the main tasks of the LIFE REstore Project is to approbate a methodology for GHG
emissions accounting from the managed wetlands, including rewetted areas, therefore contributing
to the National GHG inventory. Accordingly, the monitoring of the Project impacts include
monitoring of the implementation of this task. The main indicators of the success of this Action will
be that key sources of GHG emissions in managed wetlands (peat extraction sites, natural wetlands
and re-vegetated wetlands on organic soils) are reported according to Tier 2 methodology as
requested by the IPCC Guidelines. The emission factors for N,O, CH4 and CO, will be based on
characteristics of management activities in specified area considering 20 years transition period.
Empirical data will be obtained in areas, where transition period between land use categories (20
years) is already completed and applied to areas affected by the project activities, which will be in
transition stage during the implementation of the project.



Monitoring of impact of activities
Field measurements

The closed-chamber method (Hutchinson & Livingston, 1993) is used for the measurement of
ecosystem respiration (CO,), CH4 and N,O fluxes or emissions. Gas samplers (closed chambers
with a cover made of PVC, height 40 cm, @ 50 cm, volume 65 L, sealed with a water-filled ring on
the soil surface, painted white to avoid heating during application) are installed in five replicates at
the selected sites. During each gas sampling session in each microsite, the depth of the groundwater
table (cm) in observation wells (¢ 50mm, 1.5m deep PVC pipes perforated and sealed in a lower
0.5m part) and air and soil temperature is measured at 3 depths (5, 10, 20 and 30 cm). Gas sampling
is carried out according to the sampling calendar. The location of replicate chambers was chosen
randomly with distance 3—5 m from each other. Measurements will be carried out whole year round,
regardless of the presence of snow cover. Gas samples are drawn from the chamber headspace using
tube and a syringe into previously evacuated (0.3 mbar) 100 mL bottles. Four samples from each
chamber are collected within 1h at 20 min intervals (at time points 0 (immediately after
establishment of the chamber on ring), 20, 40 and 60 min) (Augustin et al., 1998; Mander et al.,
2003; Soosaar et al., 2011; Mander et al., 2012; Becker et al., 2015; Mander et al., 2015).

Samples are carried to Climate Change laboratory of the Department of Geography of University of
Tartu once a month and held under normal pressure and ambient temperature.

The concentration of ecosystem respiration (CO,), CH4 and N>O in the collected air is determined
using the Shimadzu GC-2014 gas chromatographic system (equipped with an electron capture
detector (ECD), a flame ionization detector and a Loftfield autosampler (Loftfield et al., 1997) in
the Climate Change laboratory of the Department of Geography of University of Tartu. The
emission rate of trace gas is calculated using the linear increase of gas concentration within time,
corrected for the area and volume of the chamber.

For net ecosystem CO; exchange (NEE) measurements, a transparent (95% transparency) Plexiglas
chamber is used. The chamber is equipped with a TRP-2 probe (PP Systems, Hitchin, UK) which
measures photosynthetically active radiation (PAR) and temperature inside the chamber. An
additional sensor is placed on the chamber outside to record the ambient temperature. The chamber
is climate-controlled via internal and external metal thermoelectric cooling ribs powered by a
rechargeable 12-V battery. In addition, frozen cooling packs are fixed inside the chamber to further
limit the temperature increase inside the chamber during measurements. The headspace air is
continuously mixed by a low-speed fan. Immediately after each NEE measurement, (ecosystem
respiration) RE measurements are conducted on the same collar with the chamber covered by an
opaque, light reflecting shroud that blocks 100% of the incoming PAR.

During each chamber deployment period (3 and 4 min for RE and NEE measurements,
respectively), CO, concentration, PAR, T, pressure and relative humidity inside the chamber were
monitored with a portable infrared gas analyzer (IRGA, EGM-5; PP Systems) connected to the
chamber in a closed loop through 1.5 m inlet and outlet tubing (inner @ 0.3 cm, flow rate 350 ml
min™).



Accounting methods

Principles of methodology described in the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories and related supplements (2013 Supplement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories: Wetlands and 2013 Revised Supplementary Methods and Good
Practice Guidance Arising from the Kyoto Protocol) are used to estimate impact of the implemented
climate change mitigation measures both in demonstration sites established during the project
implementation and at national level in case of broad implementation of measures, for instance,
within the scope of Rural development plan.

Impact assessment will be done in three ways. Firstly, CO, CH4 and N,O fluxes or emissions will
be analyzed and estimated before and after implementation of climate change mitigation targeted
activities or land management change in the demonstration sites. Additional, empirical data will be
obtained in areas where transition period between land use categories (20 years) is already
completed to estimate long term impact of land management change. Secondly, impact assessment
at national level will be done by comparing estimated emissions from organic soils calculated using
current National GHG reporting methodology (default emissions factors) and after implementation
of country specific emissions factors for different peat extraction land management scenario
(divided according to IPCC land use categories) and accurate activity data elaborated during the
project implementation. For the National GHG inventory, land area and inland water bodies are
classified according to the 2006 IPCC Guidelines. Linking between IPCC land use categories and
effected land areas during the project implementation is shown in Table 6. Thirdly, long term
control indicators of project impact at national level are implementation of the described climate
change mitigation targeted activities in the LULUCEF action plan (EU Decision 529/2013/EU Article
10), in the Reporting on policies and measures under Article 13 and on projections under Article 14
of Regulation (EU) No 525/2013 of the European Parlament and of the Council as well as in the
Latvia’s biennial report under the UNFCCC.

Further improvements

Further improvements that will be implemented within the scope of the project and already
1dentified issues that needs additional efforts, like elaboration of GHG emission factors for fertile
organic soils represented to limited extend in the demonstration areas.

Impact of the project activities at national level

Latvia takes part in the global climate change mitigation process and together with many other
countries of the world signed the United Nations (UN) Framework Convention on Climate Change
(UNFCCC) in Rio de Janeiro the UN Conference on Environment and Development held in 1992.
It entered into force on 21 March 1994. The Parliament of the Republic of Latvia (Saeima) ratified
the UNFCCC on 23 February 1995. On May 30, 2002 the Parliament ratified the Kyoto Protocol
(KP). Latvia i1s a member of European Union since May, 2004 and therefore has reporting
obligations also under the Regulation (EU) No 525/2013 of the European Parliament and of the
Council on a mechanism for monitoring and reporting GHG emissions and for reporting other



information at national and Union level relevant to climate change and repealing Decision No
280/2004/EC (EU MMR). This regulation comprises reporting to fulfil the EU Effort Sharing
Decision (406/2009/EC) and the EU LULUCF Decision (529/2013/EU). Commission
Implementing Regulation (EU) No 749/2014 and the Commission Delegated Regulation (EU) No
666/2014 determine implementation of the Regulation (EU) No 525/2013.

Under these above mentioned agreements Latvia is required to provide annually information on
anthropogenic greenhouse gas emissions by sources and removals by sinks of all greenhouse gases
not controlled by Montreal Protocol from following sectors: Energy, Industrial Processes and
Product Use, Agriculture, Land Use, Land Use Change and Forestry (LULUCF) and Waste.

According to the Regulation No. 217 of Cabinet of Ministers (27.03.2012.) Ministry of
Environmental Protection and Regional Development (MEPRD) is a single national entity with
overall responsibility for the Latvia’s GHG inventory. Latvian State Forest Research institute
“Silava” in accordance with the Cabinet of Ministers Regulations No. 217 (27.03.2012.) prepares a
greenhouse gas emissions calculations and descriptions for the LULUCF sector and submits results
to the MEPRD, and further the MEPRD submits Report to the European Commission (EC) and to
the Secretariat of United Nations Framework Convention on Climate Change. Institutions
responsible for preparation of LULUCF, LULUCF KP National inventory and sources of activity
data are illustrated in Figure 1.



Sources of activity data
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Figure 1: Data sources and institutions involved in preparation of the LULUCF inventory

The annual greenhouse gas inventory provides information on the historical trends in national

greenhouse gas emissions and removals since 1990. This information is essential for the planning

and monitoring of climate policies and for the development of GHG projections.



According to the Decision No 529/2013/EU of the European Parliament and of the Council of 21
May 2013 and its Article 10, Member States shall draw up and transmit to the Commission
information on their current and future LULUCEF actions to limit or reduce emissions and maintain
or increase removals resulting from the activities referred to in Article 3(1), (2) and (3) of the
Decision. The activities referred to in Article 3(1) are afforestation, reforestation, deforestation and
forest management and in Article 3(2) - cropland management and grazing land management, for
which Member States shall prepare and maintain annual accounts. Prior to 1 January 2022, Member
States shall provide and submit to the Commission each year initial, preliminary and non-binding
annual estimates of emissions and removals from cropland management and grazing land
management. According to Article 3(3) Member States may also prepare and maintain accounts that
accurately reflect emissions and removals resulting from revegetation and wetland drainage and
rewetting. The accounts referred to in paragraphs 1, 2 and 3 of the Decision, shall cover emissions
and removals of the greenhouse gases like carbon dioxide (CO,), methane (CH4) and nitrous oxide
(N,0O). The information on LULUCF actions has to cover the duration of the accounting period of
January 1, 2013 — December 31, 2020. In the information on LULUCF actions the following
information relating to the activities required in the Decision No 529/2013/EU are:

1. a description of past trends of emissions and removals including, where possible, historic
trends, to the extent that they can reasonably be reconstructed;

2. projections for emissions and removals for the accounting period;

3. an analysis of the potential to limit or reduce emissions and to maintain or increase
removals;

4. a list of the most appropriate measures to take into account national circumstances,
including, as appropriate, but not limited to the indicative measures specified in Annex IV of
the Decision, that the Member State is planning or that are to be implemented in order to
pursue the mitigation potential, where identified in accordance with the analysis;

5. existing and planned policies to implement the measures, including a quantitative or
qualitative description of the expected effect of those measures on emissions and removals,
taking into account other policies relating to the LULUCF sector;

6. indicative timetables for the adoption and implementation of the measures.

As a member of the European Union, Latvia is obliged to report to the European Commission
according to the Articles 12, 13 and 14 of the European Parliament and of the Council Regulation
(EU) No 525/2013 of 21 May 2013 on a mechanism for monitoring and reporting GHG emissions
and for reporting other information at national and Union level relevant to climate change and
repealing Decision No 280/2004/EC and pursuant to Articles 20, 21, 22 and 23 of the Commission
Implementing Regulation (EU) No 749/2014 of 30 June 2014 on structure, format, submission
processes and review of information reported by Member States pursuant to Regulation (EU) No
525/2013 of the European Parliament and of the Council. The submission contains:

1. Report on Policies and Measures and Projections of GHG Emissions in Latvia;



2. Template for reporting under Article 23 of the Implementing Regulation (EU) No 749/2014
(one excel file and one xml-file converted from Excel template).

Latvia’s biennial reports are prepared according to the UNFCCC biennial reporting guidelines
contained in the Decision 2/CP.17 (FCCC/CP/2011/9/Add.1) adopted by the Conference of the
Parties at its seventeenth session. The EU and its Member States are committed to a joint quantified
economy - wide emission reduction target of 20 per cent by 2020 compared to 1990 level.
Therefore, Latvia has not submitted individual economy -wide emission reduction target to the
UNFCCC secretariat. The details of the EU joint target under the UNFCCC are explained in the
EU’s second biennial report under the UNFCCC. Latvia’s biennial report provides information on
progress made in relation to Latvia’s contribution to the joint EU quantified economy - wide
emission reduction target, including information on projected emissions, policies and measures.

The national system for annual LULUCF and LULUCF KP GHG emission inventory is specified in
the Regulations of the Cabinet of Ministers No. 217 adopted on 27 March 2012 “The National
Inventory System of Greenhouse Gas Emission Units”. This legislative enactment regulates
institutional cooperation for establishment and maintenance of the national GHG inventory system,
including data collection mechanism and the reporting procedure. The national system for GHG
emission estimates is established in line with the requirements set forth in the Kyoto Protocol and
regulations by EU and UNFCC. Schematic schedule of necessary reports are illustrated in Figure 2.

Final report of emissions and removals from CM, GM, 2015.03.15
529/2013/EU; 749/2014 article 39; UNFCCC COP 19/CMP.1; 24/CP.19

Initial report of emissions and removals from CM, GM, 15.01.
529/2013/EU; 749/2014 article 40; UNFGCC COP 6/CMP.9; 2/CMP.8

749/2014 article 19; Kyoto Protocol arlicle 3, 7 .a, 8, 8.a;
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Figure 2: Reporting schedule
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In Latvia, LULUCEF sector comprises emissions and removals arising from Forest Land, Cropland,
Grassland, Wetlands and Settlements. Other land is considered as unmanaged land and does not
contain considerable amount of organic carbon and the emissions and removals are not reported.

Since 2010 LULUCEF sector is a net source of GHG emissions due to continuously high GHG
emissions from organic soils in cropland, forest land and grassland and due to decrease of the net
CO, removals in living biomass in forest land (Figure 3, Table 3).

One of the project objectives is to elaborate a gas flux measurement based emission factors for
GHG (CO; , N,O and CH,4) emissions accounting in managed wetlands and restored peat-lands in
accordance with the 2013 Supplement to the 2006 Guidelines for National Greenhouse Gas
Inventories: Wetlands (ICPP Wetlands Supplement). Consequently, the results of the project will
improve national GHG inventory system under all above mentioned agreements related to GHG
emissions and removals from organic soil that is one of the LULUCF key sources of GHG
emissions in Latvia.
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Figure 3: Summary of net emissions (positive sign) and removals (negative sign) in the
LULUCEF sector by land-use category and harvested wood products (kt CO; eq.)
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Table 1: Summary of net emissions and removals in the LULUCF sector by land-use category and harvested wood products (positive figures indicate
emissions, negative removals) (kt CO, eq.)

Category 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015
4. LULUCF -8803.39 -9250.44 -6671.27 -3497.77 1920.69 1683.58 565.28 1017.92 4456.79 1286.91
4.A Forest Land -14391.49 | -13711.60 -8811.04 -6299.67 -1362.05 | -1448.23 | -2757.23 | -2429.86 929.94 -2229.64
living biomass | -19460.67 | -17269.11 | -10885.95 -8280.24 -3704.01 -4354.55 | -6911.86 | -5006.83 -1252.98 -5354.31
dead wood 76.58 -1514.17 -3232.80 -2859.26 -2709.06 | -2270.92 | -1144.21 | -2853.35 -3273.18 -2321.54
litter -1.38 -15.78 -36.01 -56.07 -67.25 -68.40 -69.55 -70.70 -71.84 -73.07
organic soils | 4749.10 4747.47 4772.36 4775.73 5038.67 5169.48 | 5300.30 5431.12 5441.74 5434.34
biomass burning 244.88 339.99 571.35 120.16 79.60 76.15 68.10 69.90 86.20 84.94
4.B Cropland 3424.28 3540.20 3197.23 3150.99 3030.02 3028.93 | 3027.90 3026.06 3023.48 3020.71
living biomass 376.20 439.05 195.81 182.93 108.13 108.60 109.33 110.24 109.50 108.03
dead organic matter 141.63 147.22 67.37 65.39 40.71 41.45 41.99 41.79 42.50 43.75
mineral soils 6.94 41.61 55.91 68.35 73.97 69.62 65.27 60.97 56.67 52.37
organic soils | 2898.92 2908.78 2873.38 2828.50 2800.92 2803.33 | 2805.75 2807.87 2809.99 2812.10
4(1II) N mineralization 0.59 3.54 4.76 5.82 6.30 5.93 5.56 5.19 4.83 4.46
4.C Grassland 970.88 812.18 613.81 405.83 240.70 265.20 290.14 313.32 339.31 364.37
living biomass -19.65 -21.15 -22.64 -22.21 -50.46 -50.46 -44.91 -42.53 -43.69 -48.37
dead organic matter -4.39 -3.70 -2.84 -1.82 -7.77 -7.25 -5.17 -8.87 -8.71 -4.94
mineral soils 0.00 -139.67 -301.88 -481.31 -603.80 -575.52 -554.10 -525.47 -495.26 -464.13
organic soils 994.82 976.60 940.74 910.80 902.26 898.12 893.97 889.83 885.69 881.21
biomass burning 0.10 0.10 0.42 0.38 0.47 0.30 0.35 0.35 1.27 0.61
4.D Wetlands 1245.40 424.83 582.67 1118.05 1017.71 1019.52 987.53 1031.89 1010.93 1012.05
living biomass -66.91 -93.59 -101.64 -100.07 -185.21 -185.21 -173.36 -164.56 -168.37 -185.15
dead organic matter -14.14 -16.03 -12.57 -8.29 -23.74 -21.98 -17.16 -30.49 -29.97 -16.32
organic soils 1326.46 534.45 696.88 1226.41 1226.66 1226.71 1178.04 1226.94 1209.27 1213.52
4.E Settlements 113.51 157.03 157.10 372.13 818.03 856.26 904.30 936.67 966.04 994.71
living biomass 69.62 80.61 59.18 182.26 430.02 432.25 444.16 447.74 442.55 431.68
dead organic matter 37.81 39.96 36.22 81.81 184.69 188.47 192.70 189.92 192.90 200.84
mineral soils 1.40 8.40 13.90 24.32 51.64 61.55 71.49 81.46 91.44 101.41
organic soils 3.77 22.59 38.53 67.49 119.84 136.64 153.16 169.38 185.61 201.84
4(1IT) N mineralization 0.91 5.46 9.28 16.25 31.84 37.34 42.78 48.17 53.55 58.94
4.G Harvested Wood -166.13 -474.04 -2412.36 -2246.89 -1826.26 | -2040.80 | -1890.24 | -1863.22 -1815.93 -1878.26
Products
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Category description

In 2015 total net emissions of aggregated GHG (CO,, CH4 and N,O) in LULUCF sector were
1377.15 kt CO; eq. Organic soils is one of the LULUCF key sources of GHG emissions in Latvia.
In 2015 total emissions from organic soils were 10543.01 kt CO, eq. Total emissions from organic
soils by land use categories are shown in Figure 4.

4E Settlementsi 201,8

4 DWetlands _ 12135

4.C Grasdand 881,2

-1 T T T T T 1
0 1000 2000 3000 4000 5000 6000

GHG emissions, COlleq.

Figure 4: Total emissions from drained organic soils by land use categories (kt CO; eq.)
Forest land

The aggregated net GHG emissions from forest land remaining forest were -2573.94 kt of CO, eq.
in Latvia in 2015, excluding removals in harvested wood products (respectively -1878.26 kt CO,)
and emissions from drainage and rewetting of organic soils (respectively 30.19 kt CO, eq.). The net
emissions from land converted to forest in 2015 were -463.67 kt CO; eq. Summary of GHG
emissions in forest land by source and sink categories is shown Figure 5.

Emissions from drained organic soils are calculated using default emission factors and national
activity data. Area of organic soils in the forest lands is reported according to structure of
distribution of the forest stand types. Total area of organic soils as well as total area of forests was
updated according to research data on land use structure according to the NFI. The reported share of
drained organic soils in forest land is 14.7% , but share of wet organic soils in forest land — 3.5%.
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Figure 5: Summary of GHG emissions in forest land (kt CO; eq.) by source and sink
categories

Cropland

Cropland remaining cropland and land converted to cropland is a key category of CO, emissions
(Figure 6). Under the cropland’s category emissions from organic soils (CO;, N,O and CHy), living
and dead woody biomass (CO,) are reported. Net aggregated emissions from cropland remaining
cropland were 2599.52 kt of CO; in 2015 (excluding 119.26 kt of CO, eq. emissions from drained
organic soils). The net GHG emissions from land converted to croplands in 2015 (excluding
emissions from drainage of organic soils) were 301.93 kt CO; eq.

Emissions from drained organic soils are calculated using default emission factors and national
activity data. The reported share of organic soils in cropland remaining cropland is 5.18 +£0.5%
according to summaries of land surveys (L.U. Consulting, 2010). Area of organic soil in land
converted to cropland is calculated using different approach than in cropland remaining cropland.
Instead of using proportion of area of organic soil in the final land use category, the values
characteristic for initial land use are applied. Respectively, if share of organic soil in forest land
remaining forest in 1990 is 22 %, it is considered, that area of organic soil in forest land converted
to cropland in 1990 is 22 %. These values will be updated with actual field measurement data
during implementation of 34 and 4™ NFI cycle (until 2021).
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Figure 6: Summary of GHG emissions in cropland (kt CO; eq.) by source categories

Grassland

The grassland’s is a key category of CO, emissions from soils (Figure 7). Total area of grassland in
Latvia in 2015 was 738.07 kha, including 594.34 kha of grassland remaining grassland. The net
emissions from grassland remaining grassland were 635.90 kt CO, eq. (including emissions from
biomass burning) in Latvia in 2015. The most of the emissions are associated with organic soils.

Emissions from drained organic soils are calculated using default emission factors and national
activity data. The reported share of organic soils in grassland is 5.18 +0.5% according to
summaries of land surveys (L.U. Consulting, 2010).
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Figure 7: Summary of GHG emissions in grassland (kt CO; eq.) by source and sink categories

Wetlands

According to the 2006 IPCC Guidelines wetlands include land that is covered or saturated by water
for all or part of the year and that does not fall into the forest land, cropland, and grassland or
settlement categories. In Latvia wetlands remaining wetlands is a key category of CO, emissions
mainly due to peat extraction for horticulture. The net GHG emissions in wetlands in 2015 were

1012.05 kt CO; eq (Figure 8). In 2015 total area of wetlands was 445.18 kha, including 27.0 kha of

peat-lands drained for peat extraction (Table 3a.3.3 of the [IPCC GPG LULUCEF 2003).
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Figure 8: Summary of GHG emissions from wetlands (kt CO; eq.) by source and sink

Settlements

categories

Net CO, emissions from settlements in 2015 were 994.71 kt CO, (Figure 9). Net CO, emissions
from settlements remaining settlements in 2015 were 94.00 kt CO,. Net CO, emissions from land
converted to settlements in 2015 were 1088.71 kt CO,.

Living biomass
® Mineral soil

1000
900
o
& 800
6700
o
X 600
g
|5 500
o 40— — — — — — — -
E
e 300+——————— = A S N EERER — — — — — — -
o
5200 ————————
w wnd Bl Rll
0 — T T T+ 7 1~ T+ "1 "*1 "1 "1 "*1 "1 "1 "1 "1 "1 "T ""T "1 "T ""T "1
oD = N = O M~ 0000 =M = O M~ 000 =N
g OO a O e OO0 000000 C Q0 T T T
[= I = R = N = TR = » R = R o T I = B = T e Y e B e T e I = O = I = I e e e I = I = T = I = I = T ==
™ T T T OT T OT O™ OT T 0NN NN NN NN NN NN NN NN

§ Dead organic matter B Organic soils
E4(lII) N mineralization

Figure 9: Summary of net GHG emissions from settlements (kt CO; eq.) by source categories

Land unit representation

For the GHG inventory, land area and inland water bodies are classified according to the 2006 IPCC
Guidelines. Definitions of the [IPCC land-use categories in the national GHG inventory is provided
in Table 5. The information about area of all land use categories since 2009 comes from the NFI.

Table 2: National application of IPCC land-use categories

IPCC category

National land use categories and definitions fits to IPCC categories

Forest land

Land of a minimum area of 0.1 ha with potential tree crown cover of
more than 20 % and with the potential of trees to reach a minimum
height of 5m at maturity. Young natural stands and all plantations
established for the forestry purposes, which have to reach a crown
density of 20 % or tree height of 5 m. Areas normally forming part of the
forest area, which are temporarily unstocked as a result of human
intervention or natural causes, but which are expected to revert to forest.
For linear formations, a minimum width of 20 m is applied.

Cropland

Arable land, including orchards and extensively managed arable lands
(ploughed at least once per 20 years). Animal feeding glades
(periodically ploughed areas if forest used for wild animal feeding),
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IPCC category

National land use categories and definitions fits to IPCC categories

which according to national land use classification belong to forest land.

Grassland

Pastures, glades and bush-land which do not fit to forest definition.
Vegetated areas on non-forest lands complying to forest definition where
land use type can be easily returned to grassland by cutting grass and
small trees without legal requirement of transformation of the land use,
but except grassland used in forage production and extensively managed
cropland reported under cropland. Non-forest lands with average
diameter of trees at the breast height less than 2 cm are reported under
grassland’s category.

Wetlands

All inland water bodies (rivers, ponds, lakes), swamps (constantly wet
areas where height of trees cannot reach more than 5m and ground
vegetation consists mostly of sphagnum and different sword grasses),
flood-lands (usually small areas suffering from exceeding water
periodically); alluvial lands (larger glades and bush-lands suffering from
exceeding water).

Settlements

Land under buildings including yards and gardens as well as land
necessary to maintain and to access those buildings, land under roads
including buffer zones, forest infrastructure including ditches and their
management bands, as well as seed orchards, forest nurseries and fire-
breaks, drainage systems in cropland and grassland, other infrastructure
— buffer zones of industrial networks, quarries etc., but excluding peat
extraction sites.

Other land

Dunes not covered by vegetation.

Linking between the project pilot areas and IPCC categories is shown in Table 6.

Table 3: Linking between the project pilot areas and IPCC categories

IPCC category

IPCC subcategory The project pilot areas

Forest land

Wetlands converted to forest
land

Reclamation afforestation site

Settlements
Wetland converted to
Settlements

Cropland Wetlands converted to Cranberry plantation, high-bush blueberry
cropland plantation

Grassland Wetlands converted to -
grassland

Wetlands Peat extraction lands, drained | -
organic soils

Wetlands Peat extraction lands, Restored site/Sphagnum planting (rewetted)
rewetted organic soils

Settlements Settlements remaining -

Calculation methods

Within the further steps of the project a gas flux measurement based emission factors for GHG

(CO;3, N,O and CHy4) will be elaborated that will introduce changes in currently used Tier 1

calculation methodology described below.
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Forest land

Emissions from drained organic soils are accounted — 2.6 tonnes C ha” and 2.8 kg N,O-N ha™
(IPCC Wetlands Supplement) annually.

CH4 emissions from drained organic soil in forest land are calculated by equation 2.6 in IPCC
Wetlands Supplement (equation No. 1).

CH 4 arpanic :A*l[l _chdm]*EFm_ﬂ_zm tFraCum * EF g 4 auen |: where
CI-Iq,_wnméc —annual CH ,loss from drained organic soils, kg CH ﬂyr‘f
A—land area of drained organic soils in a land —use category, ha
EFCH_ A fand —emission factor for direct CH ,emissions from drained organic

1

soils, kg CH ,ha ' yr~
EF g 4 aua —emission factor for CH jemissions from drainage ditches, kg CHﬂhcz_lyr_!

Frac,,.,—fraction of the total area of drained organic soil which is ocupied by ditches (1)

The CH4 emission factor for organic soils of drained forest land (Table 2.3 and Table 2.4 in IPCC
Wetlands Supplement) is 2.5 kg CHsha' yr' and emission factor for drainage ditches is
217 kg CH, ha yr''. Data for fraction of drainage ditches of total drained area on organic soils is
obtained by evaluation fraction of ditches in state managed forest lands to all drained forest organic
soils.

GHG emissions from rewetted organic soils are estimated according to the Tier 1 methods. CO,
emissions are calculated using equation 3.3:

C0,—-C +C0 ,—C 5, where
rewened om wit —=02— C emissions/removals from rew etted organic soils, tonnes C yr~
—CO,—C emissions/removals from the soil and non—tree vegetation,

rewetnted om mil :C‘OI‘_Cmmpom

co,-C 1

COI‘_Ccompom
tonnes C yr™*

CO,—C,qc—0ff —siteCO ,—C emissions from dissolved organic carbon exported

from rewetted organic soils, tonnes C yr~? Q)

complemented by equations 3.4 and 3.5 of the [IPCC Wetlands Supplement.

E0,—C =), |A*EF .|, where
o

composite

A, — area of rewetted organic solls inclimate zone ¢ and nutrient status n, ha

EF 45 n— CO .—C emission factor for rewetted organic soils in clim ate zone ¢, nutrient status n,

-1, -1
tonnes C ha ~ vyr (3)

poc— L poc rEwETTED s WhETe

5] 0 e A [A * EF
C
A_—area of rewetted organic soils in clim ate zone ¢, ha
EF poc_mwemed, . —CO0>—C emission factor from DOC exported from rewetted organic soils

in clim ate zone ¢, tonnes C ha *yr™* (4)

Emission factor for CO,-C (0.5 tonnes CO,-C ha™ yr') is taken from Table 3.1 of the IPCC
Wetlands Supplement. N,O emissions from rewetted organic soils according to Tier 1 method are
assumed to be negligible and are not estimated, CH4 emissions are calculated applying Tier 1
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method using equation 3.7 of the IPCC Wetlands Supplement (equation No. 5). Default emission
factor (216 kg CH,-C ha™' yr™") from Table 3.3 was used (Table 7).

Z |Jé‘l * EFCH:&!;GE! | cn
CH,-C == ; where

rewetted org soil ~ 1000

i 2 - 2 =1
CH ;= C  etted o s — CH 4—C emissions/removals from rewetted organic soils, tonnes C yr

A, ,n—area of rewetted organic soils in climate zone ¢ and nufrient status n, ha

EF 4.5 —€mission factor from rewetted organic soils in climate zone ¢ and nufrient status n,
-1 _..-1

kg CH ,—Cha ~yr

Table 4: Emission factors for rewetted organic soils, tonnes C ha™ yr'1

No GHG Emission factor
CO, 0.5

2 CH4 0.216

Rewetting is reported under forest land — conversion of forests on drained organic soils to forest on
naturally wet soil. The conversion is usually approved by changes in ground vegetation and
groundwater table during the site visits. Rewetting takes place due to wearing of drainage systems.
In 2015, total rewetted area according to comparison of the NFI data is 12.04 kha. It is assumed,
that the increase of rewetted are increases linearly and 2 kha of forests were rewetted every year
from 2009 to 2015 according to an average figures for 2009-2013 provided by the NFI and linear
extrapolation of 5 years average in 2014 and 2015. Total emissions from soil due to rewetting in
2015 approached to 108.7 kt CO; eq.

Cropland

CO, emissions from drained organic soils in croplands were calculated using IPCC Wetlands
Supplement Tier 1 method. Emission factor — 7.9 tonnes C ha™' annually.

Drained organic soil in cropland is source of CHs emissions. CH,4 emissions are calculated by
equation 2.6 in [IPCC Wetlands Supplement. The emission factor for organic soils (Table 2.3 and
table 2.4 in IPCC Wetlands Supplement) is 0 + 2.8 kg CHyha™' yr'' (cropland, drained) and
emission factor for drainage ditches 1165 + 830 kg CH, ha™' yr' (deep — drained cropland);
respectively, only CH4 emissions from ditches are calculated. Drainage systems on organic soils are
considered. Area of ditches is considered equally proportional to area of drained organic soil in
cropland using digital topographic maps 1:10000, digitalized soil maps and database of peat
extraction sites (the latest source specifically for evaluation of area of the ditches in lands converted
for peat extraction).

Grassland

The emission factor of drained organic soils is considered to be 6.1 tonnes C ha™ yearly according
to [IPCC KP Supplement.

Emission factors for CH4 emissions from drained organic soil and drainage ditches are respectively
16 kg and 1165 kg CH4 yearly according to Tables 2.3 and 2.4 in [IPCC KP Supplement. Total area
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of drainage ditches is estimated by using the same approach as explained in cropland. Ditch density
on organic soils is assumed to be 0.045 ha ha™.

Wetlands

Activity data — area of peat-lands prepared for extraction, is taken from Table 3a.3.3 of the [IPCC
GPG LULUCF 2003. Emission factor for carbon stock changes (2.8 t C ha™ yr'') due to drainage is
taken from IPCC Wetlands Supplement. Carbon content in air dry peat (0.45 t C per tonne of peat)
is considered according to Table 7.5 of 2006 IPCC Guidelines. Moisture of peat reported in national
statistics is considered 40 %. Off-site CO,-C emissions associated to the horticultural (non-energy)
use of peat extracted and removed are reported using instant oxidation method.

Data on peat extraction for horticulture purposes is taken from statistical reports using extrapolation
method for the periods, when official data are not available. Carbon content in peat is considered
54 %, relative moisture — 40 %, according to a methodology used in statistical accounting.

CH, emissions from drained organic soils are calculated according to methodology applied in
drained forests on organic soil. As drainage of wetlands in national conditions is occurring only in
territories for peat extraction default emission factors for drained organic soil (6.1 kg CHs ha™' yr'')
and drainage ditches (542 kg CH, ha™ yr'') for peat extraction are utilized. Density of ditches is
considered 0.07 ha per 1 ha of peatland.

Settlements

Emissions from organic soils in settlements remaining settlements are calculated using equation
2.26 in 2006 IPCC Guidelines (equation No. 6). If soils are drained and the peat is not removed, the
emissions are calculated using emission factors for cultivated organic soils, due to deep drainage in
settlements similar to cropland. Annual emission factor (EF) for cultivated organic soils in cool

temperate climatic temperature regime is 7.9 tonnes C ha™ yr'' (IPCC 2014 Wetlands supplement).
I.l}w”:r ;’ lﬂ' FFL ’ where

o a o a2 . -, 1
L tvganic =annual carbon loss from drained organic soils, tonnes C yr—,
A= land area of dramed organic sotls in climate type ¢, ha,
. .— ) 1 _ ) -1 .-"l
EF - emussion factor for chmate type c, tonnes C ha™ yr. (6)

Uncertainties and time-series consistency

Uncertainties of activity data are estimated on the base of the NFI and expert judgement. The
uncertainty of land area is estimated as standard error of proportion (Table 8). The uncertainty of
currently used Tier 1 default emissions factors is shown in Table 9.

Table 5: Uncertainty of the forest land use data in 2015

Number of NFI | Share of NFI . °
Land use category plots plots, % Uncertainty, %
Forest land 8322 51.5 1.5
forest land remaining forest land 7885 48.8 1.6
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Land use category Numl}’ﬁg t(;f NFI Sh;{:t:’f‘}/\j F1 Uncertainty, %
drained organic soil 1116 6.9 53
other soil 5040 31.2 2.3
land converted to forest land 437 2.7 8.0
drained organic soil 10 0.1 43.5
other soil 380 2.4 8.7
Cropland 4295 26.6 2.6
cropland remaining cropland 4255 26.3 2.6
organic soil 221 1.4 13.3
other soil 4034 25.0 2.7
land converted to cropland 40 0.3 53.4
organic soil 5 0.03 113.9
other soil 35 0.2 64.5
Grassland 1747 10.8 4.2
grassland remaining grassland 1407 8.7 5.0
organic soil 73 0.5 25.7
other soil 1334 8.3 5.1
land converted to grassland 340 2.1 9.8
organic soil 17 0.1 55.1
other soil 324 2.0 10.0
Wetlands 1123 7.0 5.7
wetlands remaining wetlands 1119 6.9 5.9
drained soil 68 0.4 24.2
wet soil 1051 6.5 6.1
land converted to wetlands 4 0.03 13.4
Settlements 661 4.1 7.8
settlements remaining 570 3.5 8.7
settlements
organic soil 1 0.01 -
other soil 569 3.5 8.7
land converted to settlements 91 0.6 19.6
organic soil 12 0.1 47.0
other soil 78 0.5 22.0

Table 6: Uncertainty of the default GHG emissions factors for organic soils

G

Land use . .
Emission source
category
Forest Land
remaining drained organic soil CO,
Forest Land

Forest land

Emissions and removals
from drainage and
rewetting and other

management of organic

CO,

Uncertainty
of emissions
factor, %

25

242

Reference

2013 Supplement to the 2006
IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, Table 2.1

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, Table 3.1
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Land use
category

Forest land

Forest land

Forest land

Cropland
remaining
Cropland

Cropland
remaining
cropland

Grassland

Grassland

Grassland

Emission source

and mineral soils

Emissions and removals
from drainage and
rewetting and other
management of organic
and mineral soils
(DRAINAGE
DITCHES)

Emissions and removals
from drainage and
rewetting and other
management of organic
and mineral soils
(ORGANIC SOILS)

Emissions and removals
from drainage and
rewetting and other
management of organic
and mineral soils

Drained organic soil

Emissions and removals
from drainage and
rewetting and other
management of organic
and mineral soils
(DRAINAGE
DITCHES)

Drained organic soil

Emissions and removals
from drainage and
rewetting and other
management of organic
and mineral soils
(DRAINAGE
DITCHES)

Emissions and removals

CH4

CH4

N.O

CO,

CH4

CO,

CH4

CH4

Uncertainty
of emissions
factor, %

81

126

119

18

71

19

81

83

Reference

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.4

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.3

2013 Supplement to the 2006
IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.5

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.1

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.4

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.1

2013 Supplement to the 2006

IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.4

2013 Supplement to the 2006
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Uncertainty
Land use . . . .
Emission source of emissions Reference
category factor, %
from drainage and IPCC Guidelines for National
rewetting and other Greenhouse Gas Inventories:
management of organic Wetlands, TABLE 2.3
and mineral soils
(ORGANIC SOILS)
2013 Supplement to the 2006
Wetl.a n.ds Carbon stock change — IPCC Guidelines for National
remaining . . CO, 55 .
Wetland organic soils Greenhouse Gas Inventories:
ctiands Wetlands, TABLE 2.1
2013 Supplement to the 2006
Peat extraction from IPCC Guidelines for National
Wetlands lands. oreanic soils CH,4 81 Greenhouse Gas Inventories:
018 Wetlands, TABLE 2.4
(DRAINAGE DITCHES)
2013 Supplement to the 2006
Peat extraction from IPCC Guidelines for National
Wetlands lands. oreanic soils CH,4 77 Greenhouse Gas Inventories:
- 018 Wetlands, TABLE 2.3
(ORGANIC SOILS)
2013 Supplement to the 2006
Wetlands Peat extractlgn fr(?m N,O 107 IPCC Guidelines for Natlc‘)na'l
lands, organic soils Greenhouse Gas Inventories:
Wetlands, TABLE 2.5
2013 Supplement to the 2006
Settlements Drained organic soils CO, 18 IPCC Guidelines for National

Greenhouse Gas Inventories:
Wetlands, TABLE 2.1

Consistency of time series of calculations is secured by use of the NFI data for area of different land
use categories and the NFI based remote sensing analysis for land use changes. However,
overestimation or underestimation is possible due to lack of knowledge about current area and
distribution of organic soils.

Emissions associated with peat extraction might be considerably overestimated area of peat-lands
prepared for extraction is reduced during last decades. However, there are no statistically verifiable
data about technical status of peat quarries therefore default values of activity data based on
situation before 1990 are used in calculations.
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QA/QC procedures

The quality objectives and the QA/QC plan for the Latvia’s greenhouse gas inventory at the national
inventory level are presented in Section 1.2.3 of the National GHG inventory. The QC procedures
are performed according to the QA/QC plan in the LULUCEF sector in order to achieve these quality
objectives. General and source-specific QC activities are carried out by LSFRI Silava according to
the QA/QC guidelinesl.

Quality control procedures listed in 2006 IPCC Guidelines Chapter 4.4.3 are implemented for all
calculations. QC procedures considers several quality meetings of involved experts, which are
organized together with Latvian LULUCF GHG inventory team.

The NFI data have gone through the following QC measures:
e field gauges and instruments were checked and calibrated;

e new instruments were tested to find possible differences in measurement results compared
with the old ones;

e before field surveying, field personnel has had a training period to ascertain that observers
are able to use the equipment correctly, that observers do measurements and classifications
correctly and that the guidelines and instructions are understood correctly;

e verification measurements were carried out during field seasons;

o field data are checked by evaluation if all sample plots are measured, no required
information is missing (if missing entries are found, they are completed and re-measurement
is done, if necessary), the compatibility between data variables is checked using logical
controls;

e calculated results are compared with the results of previous inventories. If considerable or
unexpected changes are found, reasons for the changes were clarified and explained.

The NFI team applies quality guidelines and QA/QC measures to the all work stages.
Documentation is in Latvian with brief descriptions of NFI methods and measurements in English
(Butlers, Bardule, Lupikis, & Lazdin§, 2015; Zemkopibas ministrija, 2004).

The data based on forest statistics were produced by the LSFRI Silava. Data descriptions are
available including the applied definitions, methods of data compilation, reliability and
comparability. The methodology conforms that the applied data represents whole country and do
not overlaps between categories and sources of GHG emissions.

' https://drive.google.com/open?id=0Bxv4jQ_04jXZdEhJVFJ4AOVRPTKE
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Impact assessment — recalculations

Recalculation and comparison to current reporting of GHG emissions from relevant LULUCF
sources for all time series will be done to assess the impact of project actions. The main impact
(improvements) on the GHG accounting and reporting system will be due to implementation of
activity data (mainly on peat extraction sites) and country specific CO,, CHy4, and N,O emission
factors for organic soils that will be elaborated at later stages of the project.

Key sources of GHG emissions in managed wetlands will be reported according to Tier 2 approach,
as requested by the IPCC guidelines. The Tier 2 approach aims to incorporate country-specific
information in the emission factors and activity data in order to estimate the GHG emissions or
removals. By using Tier 2 approach we will include a finer, more detailed classification of
management systems, and a better and more detailed classification of nutrient status, e.g., by
nitrogen, phosphorus or pH value, as well as water regime. Since every country-specific emission
factor must be accompanied by sufficient land-use management activity and environmental data to
represent the appropriate climate sub-domains a lot of background data will be measured and
collected in order to provide a more detailed classification of different management systems (I) and
to link it to the soil properties (II) and water regime.

National measuring, reporting and verification (MVR) system is an essential element for climate
action plan. At the end of the project we expect to have a credible MVR system to support the
National emission inventory. Country-specific emission factors are crucial and are expected result
in reductions of emissions from peatlands (in comparison with the large emission factors introduced
in Wetlands Supplement).

Improvements and implementation plan

In order to provide accurate information of the state of degraded peatlands and their ecosystems
inventory of degraded peatland areas and development of database will be carried out. Inventory
aims to prioritise the areas according to potential climate change mitigation effect and develop maps
which can be used as a communication tool. The obtained data will reveal the real situation of the
nature capital in degraded peatland areas. The inventory will ensure in-site and ex-situ data, which
is necessary for implementation of project activities. The negative trend of resource exhaustion will
be analyzed. Importance of carbon-storing ability of Latvia’s peatlands and the habitats they could
support will be identified.

Consequently project will improve the activity data quality (particularly peatland management-
related parameters area-wise), which could be further included in GHG calculation and National
reports.

Table 10 shows the sector specific improvements needs for the forthcoming inventories to improve
activity data and calculation of emissions.
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Table 7: Planned improvements for Latvia's national GHG inventory

Category Planned improvement
Cropland and Evaluation of carbon stock changes in croplands and grasslands.
Grassland

N,O emissions might be considerable part of emissions from
wetlands, therefore, it is necessary to develop method for
estimation impact of drainage on N,O emissions, and it is
important to be able to separate wetlands on nutrients rich

organic soils (high N>,O emissions) and poor organic soils (low
N,O emissions). Information on land use changes, particularly,
distribution of nutrients rich and poor organic and losses of
organic carbon due to land use changes should be updated.
Country specific C/N ratio will be introduced for calculation of
N,O emissions from forest land, cropland and grassland.

Direct and Indirect
N>O emissions from
managed soils

Estimation of decay period for dead wood (harvesting residues
Forest Land .
and below-ground biomass).
Estimation of carbon stock changes in drained organic soils in
Forest Land

forest lands.
Development of production version of EPIM tool, including
Forest Land broader representation of land use change, integration of land
use change and GHG calculation modules and integration of
Kyoto protocol and the UNFCCC reporting modules.
Updated area of organic soil in cropland according to the NFI
study started in 2012 and soil map digitilizing project results.
Tier 3 methodology to estimate carbon stock changes in
cropland considering changes of cropping practices since 1970.
Improvement of reporting for ditch area in organic soil. Now
the estimates are based on limited knowledge about organic
Grasslands soils and drainage ditches in grasslands. The updated
information will be based on NFI data, soil mapping data and
digital GIS information on drainage systems.
Updated CO2 emissions from organic soil considering area
changes and recent findings in Nordic and Baltic countries,
particularly, doctoral thesis by Jiiri-Ott Salm “Emission of
greenhouse gases CO,, CHy4, and N,O from Estonian
transitional fens and ombrotrophic bogs: the impact of different
land-use practice”.

Elaboration of emissions factors for N,O, CH,4 and CO, for
Wetlands wetlands converted to peat extraction sites, as well as for
wetlands converted to cropland, grassland, forest land after peat

extraction.

Cropland

Cropland

Cropland

Post 2020 impact assessment

The monitoring of the GHG emission reduction in sites of restoration and re-cultivation requires at
least a period of 20 years after the implementation of management scenarios. The Action, however,
will establish the sites for monitoring of the reduction of net GHG emissions resulting from project
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activities in future, contribution to continuation of the Project efforts and results. Furthermore,
considering high research value of the established plots, they will be used in national research
projects on evaluation of GHG emissions from lands under transition period within the scope of the
National climate change mitigation targeted research projects.

Wetlands is a potential key source of GHG emissions. According to UNFCCC and IPCC guidelines
country specific methodologies should be elaborated for the key sources, respectively, the project
will contribute to implementation of international obligations and importance of these results will
secure rapid implementation use of the project results in a national scale. Consequently, the project
impact on national LULUCF GHG inventory is long-term due to implementation of the project
results (activity data and emission factors) in GHG emission accounting methodology and
implementation of new reference levels.

GHG emissions from wetlands, including the study plots, will be estimated within the scope of
national GHG inventory using spatial approach, respectively, reduction of the GHG emissions can
be estimated specifically for the project area without additional resources, since GHG accounting in
LULUCEF sector is national obligation within the scope of UNFCCC and it's Kyoto protocol.
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