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Attéla - skaistais sfagns Sphagnum pulchrum - Latvija reti sastopama
purvu suga. Tas atrasts Cenas tireli. | Sphagnum pulchrum, a rare
species in Latvia, found in Cena Mire.




Purvi un klimats — cies$i saistiti

Mitraju nosusinasana ir viens no faktoriem, kas sekmé klimata parmainas.
Pasaules méroga purvi glaba vairak oglek|a neka mezi. Purvu ktdra uzkrats
milzigs oglekla daudzums. Oglekla savienojumi (oglekla dioksids, metans) ir
siltumnicefekta gazes, kas “uzsilda” Zemeslodi un izraisa klimata parmainas. Dabiski
purvi ir Zemeslodes drosaka oglekla “banka” un ilgtspéjigakais veids, ka izvakt no
atmosféras oglekli. Vienlaikus purvi ir dabas daudzveidibas oazes un lieliski Gdens
aprites regulétaji.

Pédéjo paris gadsimtu laika milzigas purvu platibas ir parveidotas citos zemes
lietojuma veidos, ipasi Eiropas valstis, kuras vidéji 70% purvu ir iznicinati. Purvi
no siltumnicefekta gazu krajéjiem kluvusi par emisijas avotiem. Latvija ir purviem
sameéra bagata zeme, tomér ari te purvu, ipasi zemo purvu, platibas pédéjo paris
gadsimtu laika ir sarukusas. Nosusinasana un kudras ieguve skarusi ari augstos
purvus. Kops 1990. gada augsto purvu platibas kudras ieguves dél| sarukusas par
2,6% jeb aptuveni 3380 ha.

Ta ka dabisko ekosistému stavoklis turpina pasliktinaties, Apvienoto naciju
organizacija ir pasludinajusi Ekosistému atjaunosanas dekadi (2021-2030).
Aktivas, nekavéjosas ricibas nepiecieSamiba parnemta ari Eiropas Savieniba,
izvirzot purvu un citu ekosistému atjaunosanas un klimatneitralitates mérkus.

So mérku sasnieg3ana lidzdarbojas ari LIFE Peat Carbon projekts (2022-2027),
atjaunojot purvu ekosistémas un, izmantojot daba balstitus risinajumus, mazinot
siltumnicefekta gazu emisijas. Aicinam izzinat vairak par purvu un klimata saistibu,
iepazistot Cenas tireli!

Peatlands and climate — tightly related

The degradation of peatlands is one of the factors contributing to climate
change. Peatlands store more carbon than all forests worldwide. Carbon dioxide
and methane are greenhouse gases that warm up the atmosphere causing climate
change. Natural peatlands are the safest carbon storage and the most sustainable
way to remove carbon from the atmosphere by accumulating it in the peat. Also,
intact peatlands are oases of biodiversity and excellent regulators of the water. Huge
areas of peatlands have been converted into other types of land use, especially in
European, where on average 70% of them have been destroyed. Instead of being
greenhouse gas reservoirs, peatlands have become sources of carbon emissions.
Latvia is relatively rich in peatlands. However, the area of peatlands, especially fens,
have declined over the past two centuries. Drainage and peat extraction have also
affected raised bogs. Since 1990, due to peat extraction the raised bog area has
decreased by 2.6%, or ca. 3380 ha.

As a response to continuous ecosystem degradation, the United Nations
announced the Decade of Ecosystem Restoration (2021-2030). A call for immediate
action has also been taken up at the European Union level, setting the aim of
restoring peatlands and other ecosystems and achieving climate neutrality by 2050.
That includes restoration of peatlands, an effective nature-based solution, with
multiple benefits. The LIFE Peat Carbon project (2022-2027) contributes to achieving
these aims by restoration peatlands and thus reducing greenhouse gas emissions.

We invite you to learn more about the relation between peatlands and climate by
exploring the Cena Mire!




Skaista ezers un purva laipa
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; : -8, - .-
z - oS



Sveicinati Cenas tireli!

= Cenas tireli 1999. gada izveidots dabas liegums (platiba 2295,8 ha),
kas aptver dalu purva masiva.

<= leklauts Eiropas nozimes aizsargajamo dabas teritoriju tikla
Natura 2000.

< Natura 2000 teritorija izveidota augsto purvu, parejas purvu
un slikSnu, purvainu mezu, vecu vai dabisku borealu mezu, ka
ari mezainu piejiras kapu un distrofu (purva) ezeru biotopu
saglabasanai.

< Teritorija ir nozimiga reti sastopamam, aizsargajamam sugam:
baltmugurdzenim, dzeltenajam tartinam, purva tilbitei; cinu
mazmeldram, pundurbérzam u. c., ka ari daudzu citu Latvijas purviem
un meziem raksturigu sugu saglabasana.

= Starptautiski nozimiga putnu teritorija.
< Purvu ir ietekméjusi nosusinasana un kadras ieguve.

- Istenota purva ekosistémas atjauno3ana, mazinot gravju ietekmi
un atjaunojot mitrajam raksturigu Gdens rezimu.

= Purva ierikota 5 km gara laipa pastaigam un purva iepazisanai.

Welcome to Cena Mire!

= In Cena Mire a nature reserve (2295.8 ha) is established in 1999
covering a considerable proportion of the peatland.

< Included into Natura 2000 network (European importance
protected area).

= This Natura 2000 site is designated for conservation of raised
bog, transition mire, bog woodland, old-growth boreal forest,
wooded dune and dystrophic lake habitats.

< The site is important for numerous protected species, such

as Dendrocopos leucotos, Pluvialis apricaria, Tringa glareola,
Trichophorum cespitosum, Betula nana, and many rare species and
highly specialised species of natural mire and forest habitats.

< Important Bird and Biodiversity Area (IBA).

= The mire is unfavourable affected by drainage and peat
extracion.

= Restoration measures to diminish the drainage impacts have
been introduced.

= A5 km long trail is available for visitors.




Cenas tirelis laiku lokos

Lidz 20. gs. vidum Cenas tirelis bija otrs lielakais purvs
Latvija aiz Tei¢u purva. Tas aiznéma un joprojam aiznem
plasu teritoriju dienvidrietumos no Rigas. Salidzinot ar laiku
pirms gadsimta un senak, musdienas dziva, aktiva purva
platiba ir batiski sarukusi nosusinasanas un kudras ieguves
dél. Liela dala Cenas tirela ir parveidota kudras ieguves
vietas vai ar1 péc kadras ieguves apmezota vai parveidota
lauksaimniecibas zemés, nosusinata un apaugusi ar mezu.

Senos laikos Cenas tirelis saka veidoties nelidzena
ieplaka, bijusaja Baltijas ledus ezera gultné. Baltijas ledus
ezers bija viena no Baltijas jiras agrakajam attistibas
stadijam - noslégts, ar okeanu nesavienots saldudens ezers.
Tas pastavéja pirms pirms aptuveni 13 000-10 300 gadu.
Tagadéja Cenas tirela ieplaka atradas vien 6,8-9,5 m virs
jars limena. Agrakajos laikos, pirms apméram 6000 gadiem,
paceloties juras limenim, adens limenis pacélas ari plasaja
Cenas tirela ieplaka, un saka veidoties purvs.

leviesas mitraju augi, kas, atmirstot parmitros
bezskabek|a apstaklos, pakapeniski saka veidot kudru. Kops
ta laika purva uzkrajies liels kiidras daudzums - tatad purvs
ir audzis uz augsu, izveidojot cetrus augstajiem purviem
raksturigus kupolus. Tie ir apméram 4-5 m augsti pacélumi
purva. Purvs laika gaita audzis ari plaSuma, parpurvojoties
mineralzemei ap sakotnéjo parmitro ieplaku.

Lidz 20. gs. Cenas tirelis ir bija saméra maz parveidots.
Pamazam cilvéki mitras purva malas “iekaroja’;
iekopjot plavas un tirumus, padarot tos augligakus un
lauksaimniecibai derigus. Tapat purva malas nosusinatas, lai
uzlabotu meza augsSanas apstaklus. Visapkart purvam izrokot
dzilus gravjus, apturéta purva augsana plasuma. 20. gs.
30. gados purva ierikoja gravjus, bet 20. gs. 40. gados saka
iegut kadru rapnieciskos apjomos.

Padomju gados kadras ieguve Cenas tireli skara lielas
platibas un turpinajas lidz 20. gs. 90. gadiem, kad ieguves
apjomi samazinajas. Kidras ieguve Cenas tireli arpus dabas
lieguma noris ari misdienas. Dala bijuso kidras ieguves
vietu ir apaugusas ar mezu, dala appladusas ar tdeni, vél
dala rekultivéetas vai pamestas un joprojam ir sausi kadras
“tuksnesi”.



CENAS TIRELIS 20. GS. 20.-40. GADOS

Lidz 30. gadiem tas gandriz visa platiba

bija neskarts, dabisks augstais purvs. Saja
laika nosusinasana bija skarusi tikai purva
dienvidu un dienvidaustrumu dalu - purva
perifériju Olaines apkartné tolaik pamazam
“iekaroja” jaunsaimnieki, zalu purvos
iekopjot plavas, ganibas un tirumus. Saja
laika ap purvu saka rakt ari dzilu gravjus,
lai apturétu purva izplesanos un apkartnéjo
Zemju parpurvosanos.

Attéls: Latvijas armijas topografiska karte

1: 75 000 (1920.-1940. gads).

CENA MIRE IN THE 1920s-1940s

Until the 1930s, it was almost an intact bog.
At that time, drainage had only affected the
southern and southeastern parts of the mire
close to Olaine town, where the peatland
margins were “conquered” by farmers

that established meadows and pastures
and arable fields there. At that time, deep
ditches were dug all around the bog to stop
its expansion and paludification of the
surrounding lands.

Image: topographic map of the Latvian Army
1: 75,000 (1920-1940).

CENAS TIRELIS 21. GS. 20. GADOS

Nosaciti dabisks augstais purvs saglabajies
tikai ziemelu dala, kur 1999. gada izveidots
dabas liegums. Purva malas 20. gs. otraja
pusé skara gravju ietekme un kidras ieguve.
Visa purva dienvidu dala un austrumu mala
irizstradati vai aktivi kadras ieguves lauki;
kai rpina iegut ari purva ziemelrietumu
mc‘ robezas ar dabas liegumu.
Attels:ESRI World Imagery (2024. gads).

CENA MIRE IN THE 2020s

A relatively untouched raised bog has
survived only in the northern part of the
peatland, where a nature reserve was
established in 1999. The edges of the mire
are affected by ditches and peat extraction
during the second half of the 20th century.
The entire southern part and eastern edge of
the mire are transformed into peat extraction
area. The peat is still being extracted also in
the northwestern edge of the bog near the
border of the nature reserve.

Image: ESRI World Imagery (2024).




History of Cena Mire

Until the mid-20th century, Cena Mire
was the second largest pristine bog in
Latvia after Teici Mire (East Latvia). It still
occupies a large area southwest of Riga.
Compared to the time a century ago and
earlier, today the area of active bog has
significantly decreased due to drainage
and peat extraction. A large part of Cena
Mire has been transformed into peat
extraction area or, after peat extraction,
afforested or transformed into agricultural
lands, drained and spontaneously
overgrown with forest.

—

Cena Mire began to develop in an
uneven depression, the former bed of
the Baltic Ice Lake. The Baltic Ice Lake was
one of the earliest stages of the Baltic Sea
- a closed freshwater lake that was not
connected to the ocean. It existed about
13,000-10,300 years ago. The current
Cena Mire depression was only 6.8-9.5
m above sea level. About 6,000 years
ago, as sea level rose, the water level also
rose in the depression of the Cena Mire,
and the peatland development began.
Wetland plants established, which, after
dying in the wet anaerobic conditions,
gradually formed peat. Since then, a
large amount of peat has accumulated
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Cenas tirelis ar dabisko purvu un kiidras ieguves ietekmétajam

purva dalam no putna lidojuma

Cena Mire with its intact parts and parts affected by peat

extraction from above

in the bog. The increasing amount peat
has formed domes that are characteristic
in raised bogs. These are elevations in
the bog that rise about 4-5 m above the
peatland margins. Over time, the bog
has also grown toward the periphery, as
the mineral soil around the original wet
depression became paludified.

Until the 20th century, the Cena Mire
was almost intact. Gradually, the wet
edges of the bog were conquered by
farmers establishing fields and grasslands,
making them more fertile and suitable
for agriculture. Also, the edges of the
bog were drained to improve the soil

conditions for forestry purposes. By
digging deep ditches all around the bog,
the growth of the bog area was stopped.
In the 1930s, ditches were installed in
the bog; later on, in the 1940s, peat
extraction began on an industrial scale.
During the soviet years, peat extraction
in the Cena Mire covered large areas,
until the 1990s, when extraction
volumes decreased. Peat extraction in
the Cena Mire outside the nature reserve
still continues today. Some of the former
peat extraction sites are overgrown with
forest, some are rewetted, while some
are abandoned without any measures
and are still dry peat “deserts”.



Augsta purva veidosanas

Augstie purvi raksturigi ar to, ka tie adeni sanem tikai ar nokrisniem.
Purva veidosanas notiek pakapeniski, un tas aiznem gadu tukstosus.
Attistibas sakumstadija purvs barojas ar pazemes tideniem. Pamazam,
uzkrajoties atmiruso augu dalam, kas pastaviga mitruma un bezskabekla
apstaklos veido kudru, purvs pacelas pari mineralzemei un zaudé
saskarsmi ar gruntstdeni.

Krajoties kadrai, veidojas kupols. Lielos purvos, ka Cenas tireli, ir pat
vairaki kupoli - Iézeni paugurveida pacélumi, kuru augstums var sasniegt
vairakus metrus. No ta ari radies So purvu nosaukums — augstie purvi. Tos
déve ari par sinu purviem, jo tajos dominé sfagni, kas, nemitigi augot
un atmirstot, ir galvenie kudras veidotaji. Cenas tireli kiidras biezums
sasniedz 6,8 m, vidéjais biezums ir 4,3 m.

Ja iztélojamies Cenas tireli ka slanainu torti, ta apakséjo slani 0,5-1,2m
biezuma veido zema purva kidra - tumsa, labi sadalijusies kidra, kas
veidojusies no grisliem, niedrém u.c. zemo purvu augiem. Virs tas ir dazus
milimetrus biezs parejas purva kidras slanis, bet virs ta labi lidz vaji
sadalijusies sfagnu kadra.




Development of raised bog

Raised bogs receive water only from precipitation. The bog develops
gradually, and it takes thousands of years. In the early stage of development, the
young peatland feeds on groundwater. Gradually, as dead plants accumulate and,

in constant humidity and oxygen-free conditions, form peat, the bog rises above
the mineral soil and loses contact with groundwater. As the peat accumulates, it
forms a dome-shaped elevation. In large bogs, such as Cena Mire, there may be
several domes. The height of the peat dome may reach several meters above the
bog margin. This is where the name of this peatland type comes from - raised
bogs. They are dominated by sphagnum, which, when constantly growing and
dying, are the main peat formers here. In Cena Mire, the maximum thickness of
the peat reaches 6.8 m, the average thickness is 4.3 m.

If we imagine the Cena Mire as a layered cake, its bottom layer (0.5-1.2 m
thick), consists of fen peat - a dark, well-decomposed peat formed mostly of
sedges, reeds and other “grass-like” wetland plants. Above it, is a few millimeters
thick layer is composed of transitional mire peat that represents a stage between
fen and bog. The upper and thickest layer of composed of bog-moss peat peat.

Cinis Purva ieplaka
Hummock Depression

Augsta purva kiidras galvenie

veidotaji ir sfagnu siinas.

Tie nemitigi aug. Tiem nav
saknu, bet ar laiku apaksgja
dala atmirst un parveidojas
kiadra. Lielaka dziluma sfagni
sadalijusies labak, virséjos
slanos sadaliSanas pakape ir
vaja, bet pasa virspusé sfagni
dzivo un aug uz augsu, audzé&jot
purvu uz augsu.

Skaista ezers
Lake Skaista

Purva lama
Bog pool

Augsta purva (galvenokart
sfagnu) kiidra | Raised bog
(mainly Sphagnum) bog-moss
peat

Parejas purva kiidra
Transition mire peat

Zema purva kiidra
Fen (grass, sedge) peat

Sapropelis | Gyttja

The major peat formers in
raised bog are bog-mosses. The

upper part continue to grow
while the lower part dies off
and turns into peat. At greater
depths, the dead bog-mosses
are well-decomposed, while in

the upper layers the degree of I
decomposition is poor. In this ‘

way, a natural bog is growing
the upwards.



Purvi un klimats

Lielu dalu augu biomasas veido ogleklis. Fotosintézes procesa
augi no atmosféras piesaista oglekla dioksidu (CO,), kas tadéjadi
tiek “iebavets” augu biomasa. Atmirstot un sadaloties, ogleklis
nonak atpakal atmosféra. Tacu parmitros bezskabekla apstaklos,
kadi raksturigi dabiska purva, ogleklis liela méra paliek piesaistits
kadra, kur tas tiek noglabats un atmosféra atpakal nenonak..

Uz Zemeslodes, ja to neapdzivotu cilveki, augi bitu nozimigakais
oglekla avots atmosféra. Augot tie piesaista oglekli, bet péc
atmirSanas, augiem sadaloties, ogleklis nonak atpakal atmosféra,
ko, savukart, atkal piesaista dzivie augi, un ta arvien.

Kops industrialas attistibas oglekla daudzums atmosfeéra ir
batiski pieaudzis. Par to liecina ilgtermina novérojumi. Loti nozimigs
oglekla daudzuma pieauguma célonis ir fosilo resursu (nafta,
akmenogles u. c.) izmanto3ana. Tacu loti butiska loma oglekla
daudzuma pieauguma ir ari citam cilvéka darbibam - mitraju
nosusinasanai, kadras ieguvei, mezu izcirsanai, lauksaimniecibai -
ipasi nosusinatas kadras augsnés. Sis darbibas atbrivo mitrajos, ari
purvos, un augu biomasa noglabato oglekli. Uzsakot purva kidras
ieguvi, platiba tiek nosusinata. Tatad simtiem un takstoSiem gadu
ilgi bezskabekla mitruma krajusies kudra jeb purva iekonservéta
atmiruso augu masa, ko liela méra veido ogleklis, tiek izcelta gaisma
un gaisa. Sakas kudras strauja sadali$anas - gan pasa purva, gan
talaka tas izmantosana.

Palielinats CO, daudzums atmosféra izraisa pastiprinatu
Zemeslodes uzsilSanu. Tapéc to un vél dazus oglekla un
slapekla savienojumus sauc par siltumnicefekta gazém. Globala
pasiltinasanas ir tikai viens no klimata parmainu aspektiem, jo
klimata parmainas ir sarezgitu, savstarpéji saistitu procesu kede.
Tacu skaidrs, ka taja liela méra piedalas ari cilvéks, nosusinot purvus
un iznicinot dabisko vegetaciju. So darbibu mérogs uz Zemeslodes,
lai ari ikdiena par to neaizdomajamies, ir milzigs. Siltumnicefekta
gazes izdala ari dabiski purvi, tomér nosusinasanas ietekmétos
purvos tas ir nesalidzinami lielaks neka dabiskos.

Zemeslodes ziemelu regionos koncentrétas nozimigakas, lielakas
kadraju platibas, pie kuram pieder ari augstie purvi. Jo vairak So
purvu ir nosusinati vai parveidoti kiidras ieguves vietas, jo vairak
tie piedalas Zemeslodes uzsildisana un klimata parmainas. Jo vairak
purvu tiek atjaunoti - “samitrinati’, jo vairak varam cerét uz purviem
ka dabiskiem regulétajiem, kas palidzés ja ne noveérst, tad vismaz
pielagoties klimata parmainu izpausmém.




Peatlands and climate

A large proportion of plant biomass is composed of carbon.
During the process of photosynthesis, plants absorb carbon dioxide
(CO,) from the atmosphere, which is thus “built” into the plant
biomass. When they die and decompose, the carbon returns to the
atmosphere. On Earth, if it were not inhabited by humans, plants
would be the most important source of carbon in the atmosphere.
As they grow, they absorb carbon, and after they die and
decompose, the carbon returns to the atmosphere, which, in turn, is
absorbed again by living plants. In humid, oxygen-free conditions,
such as those found in undisturbed peatlands, carbon is bound in
the peat for a long term.

Since the industrial revolution, the amount of carbon in the
atmosphere has increased significantly. A very significant cause of
the increased amount of carbon is the use of fossil fuel (oil, coal,
etc.). Also, other human activities play a very important role in the
increased amount of carbon in the atmosphere, such as wetland
drainage, peat extraction, deforestation, agriculture - especially on
drained peat soils. These activities release carbon that is naturally
stored in ecosystems. When peat extraction begins, the area is
drained. So, peat, which has accumulated in oxygen-free moist
conditions for hundreds and thousands of years, is brought out into
the light and air. Rapid decomposition of peat begins — both in the
peatland and during the further use of peat.

Long-term observations all around the world show that the
amount of carbon in the atmosphere is increasing. An increased
amount of CO, in the atmosphere causes warming of the Earth.
Therefore, CO, and some other carbon and nitrogen compounds
are called greenhouse gases. Global warming is only one aspect of
climate change, as it is a complex process. It is clear that humans
play a large role in this by draining peatlands and destroying natural
vegetation. Greenhouse gases are emitted also from undisturbed
peatlands, however, in bogs affected by drainage, it is incomparably
higher than in undisturbed ones.

The most significant, largest areas of peatlands, including
raised bogs, are concentrated in the northern regions of the Earth.
The more these peatlands are drained or modified due to peat
extraction, the more they contribute to climate change. The more
peatlands are rewetted, the more they will serve as natural climate
and water regulators.



Dabiska purva procesi un
nosusinasanas ietekme

Dabisks purvs ir loti nozimigs dabas procesu regulétajs. Tas
piedalas tdens aprites, klimata un mikroklimata veidosana. Purvs
ir ilgtspéjiga, pasuzturéties spéjiga sistéma, kuras darbinasanai
nav nepiecieSami aréji energijas avoti, nemitiga piepule un
pastaviga apkope un remonts ka cilvéka veidotam maksligam
sistéemam. Vienigais, kas jadara - jasaglaba purvs dabisks, liekot
to miera. Vai, ja purvs ir ietekméts un dabisko procesu norise
traucéta - tas ir “jasalabo”, lai tas atkal butu veseligs un pilnvértigs
ka pasreguléjoss organisms. Purvu gadijuma to pilnvértigu
funkcionésanu saboja vai pat pilniba iznicina nosusinasana vai
kadras ieguve.

Augstais purvs barojas no nokriSniem. Jo lielaks ir purvs, jo
vairak tdens tas “saker”. Ja purvs ir dabisks vai maz ietekméts,
tas tdeni saglaba pie sevis, uzkrajot milzigaja kadras un sfagnu
“sakl1” un atlaizot to vala léni un pakapeniski.

Savukart, ja purva izrakti gravji, idens no purva aizplist daudz
straujak. Jo straujaka tdens noplude pa gravjiem un parveidotam
upém, jo lielaks ir pladu risks. Purva unikala “sukla” funkcija, gudri
izmantota, ir lielisks risinajums plidu regulésana un pladu radito
risku mazinasana.

Ja salidzina dabisku un nosusinatu purvu, nosusinats purvs,
ipasi kudras ieguves vietas, ir daudz jutigaks pret nokrisnu
izmainam. llgakos sausuma periodos nosusinata purva tdens
limenis nokrit daudz zemak neka dabiska purva, kas spé&j udeni
saglabat daudz efektivak. Kidras ieguves vieta tidens no virsmas
iztvaiko daudz straujak, galvenokart tapéc, ka kudras virsma ir
tumsa un siltaja sezona stipri sakarst. Lidz ar to nosusinata purva
notiek straujaka kadras sadalisanas, atbrivojot oglekli, kas izdalas
atmosféra un piedalas Zemeslodes sasilSana.

Purva augi gan dzives laika, gan péc atmirsanas, uzkrajoties
un veidojot kadras slani, piesaista oglekli, to noglabajot purva
un nelaizot atmosféra. Tadejadi purvs piedalas globala klimata
regulésana. Jo vairak dabisku purvu, jo vairak tie palidz mazinat
Zemeslodes uzkarsanu. Turklat dabiska veida.

Purvs piedalas ari mikroklimata regulésana. Dabisks,
nenosusinats vai maz ietekméts ir sava veida “aukstuma sala” -
vidéja gaisa temperatura purva parasti ir zemaka neka apkartné,
galvenokart tadeél, ka purvs nakti vairak atdziest, lai ari dienas
maksimala temperatura var bit augstaka neka apkartne.




1 DABISKS PURVS | NATURAL RAISED BOG

« Udens limenis tuvu purva virsai, nelielas dabiskas svarstibas | Water table
close to peat surface, slight natural fluctuations

» Turpinas purva augs$ana - krajas kidra | Continuous accumulation of peat

2 PURVA IZRAKTI GRAVJI | DRAINAGE ESTABLISHED

« Udens limenis pazeminas | The water table drops down

- Kadra pastiprinati sadalas, pastiprinata CO, emisija | Peat increasingly
decomposes, increased CO, emission

- Parmainas purva vegetacija (ievieSas sausaku vietu augi) | Changes in bog
vegetation (plants of drier conditions prevail)

3 4 NOSUSINASANAS IETEKME TURPINAS | DRAINAGE
EFFECT CONTINUES

- Kadra turpina sadalities, turpinas CO, emisija | Continuous peat
decomposition, CO, emission

« Augsts ugunsgréku risks, lielas CO, emisijas degsanas gadijumos |
Increased risk of fires, high CO, emissions in case of wildfires

» Purva ekosistémas degradacija, augsto purvu specialistu sugu izzusana |
Degradation of bog ecosystem, local extinction of specialist species

Udens limenis | Water table

Augsta purva kupols |
Raised bog dome

Purva mineralzemes pamatne |
Mineral ground beneath peat

Agrakais augsta purva kupols |
Former raised bog dome
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Natural processes in a raised bog
and drainage impacts
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An undisturbed bog is a very important regulator of natural
processes. It contributed to regulation of water cycle, climate
and microclimate. A bog is a sustainable, self-sustaining system
that does not require external energy sources, constant effort
and maintenance like artificial systems. All what it needs - to be
preserved as a natural ecosystem. If the bog has been drained and
otherwise modified, it must be “repaired” to get back its natural
abilities.

A raised bog feeds on precipitation. The larger the bog, the
more water it accumulates. If the bog is natural or little affected,
it accumulates water as a huge sponge and releases it slowly and
gradually. Drainage of bogs causes quick release of water through
the ditches. Thus, drainage of the bogs and other peatlands may
be a reason for increased risk of flooding. The unique “sponge”
function of a bog, when used wisely, is an excellent solution for
water regulation and flood risk reduction.

When comparing an intact and drained bog, a drained bog,
especially a peat extraction site, is much more sensitive to
changes in precipitation.

During longer periods of drought, the water level in a drained
bog drops much lower than in a natural bog, which can retain
water much more effectively. At a peat extraction site, water
evaporates from the surface in larger amounts, mainly because
the peat surface is dark and heats up significantly in the warm
season. Consequently, peat decomposition occurs more rapidly
in a drained bog, releasing carbon into the atmosphere and
contributing to global warming.

Peatland plants absorb carbon and, after dying, store it in
peat. Thus, the bog contributes to regulating the global climate.
The more natural the bogs are, the more they help reduce global
warming. That is called a nature-based solution.

The natural bog also has a cooling effect on microclimate. The
average air temperature in the bog is usually lower than in the
surrounding area, mainly because the temperature drops at night,
although the maximum daytime temperature may be higher than
in the surrounding area.
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Ka atpazit nosusinasanas pazimes purva?

Neskarta augsta purva mikroreljefu
veido dabiski veidojusas struktiras. Tie
ir nelieli pacelumi (gredas), cini, ieplakas
(lamas) - gan aizpilditas ar adeni, gan
apaugusas ar sfagniem un bez udens,
gan akadi - purva ezerini. Augaja
dominé sfagni, grisSlu dzimtas augi
(spilves, baltmeldri, nav bliva sikkrimu
apauguma). Ari dabiska purva ir sausakas
vietas (pacélumi), kur aug koki, virsi,
vaivarini un citi sausaku apstaklu augi.

Tomér sastopamas ari mitrakas
ieplakas, kuras, ja vien nav ilgstoss
sausums, udens limenis ir augsts, tuvu
purva virsai.

Purvam piemit spéja uzsukt milzigu
daudzumu Gdens un to saglabat kadra.
Tapéc adens limena svarstibas, lai ari
notiek dabiska purva, ir nelielas. Tikai
péc ilgstosa vairaku ménesu sausuma
dabiska purva var manit, ka lamas un
akacos ir mazak Gdens un sfagnu sega
sausaka.

Dabisks augstais purvs vietam ir
apaudazis ar priedém, vietam klajaks
vai pavisam klajs. To nosaka gan purva
veidosanas vésture, gan platiba, gan
atrasanas vieta. Tomeér priezu apaugums
nekad nav blivs lielas vienlaidus platibas.
Purva priedes ir Iéni augusas parmitros,
ar skabekli nabadzigos un tadéjadi
koku augsanai sarezgitos apstaklos, lidz
ar to tam raksturigas izlocitas formas,
noapalotas galotnes, reizém tas ir ilgi
augusas, bet joprojam sikas un likas.
Vareétu sacit, ka tajas ir saskatams
sikstums un izturiba, ko veidojusi cina
par augsanu, noturésanos, izdzivosanu
skarbajos purva apstaklos.

Maz ietekmétu un gandriz dabisku
augsto purvu var redzét Cenas tirela
vidusdala un purva laipas loka talakaja
dala.
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Nosusinata Cenas tirela dala |

Drained raised bog in Cena Mire
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Nosusinata purva udens limenis - purva
dzivibai un pastavésanai pats svarigakais -
stipri svarstas. Sausuma periodos tas nokrit
zemu - pat metru un vairak zem purva
virsmas. Tas nozimé, ka kudras slanis virs
udens limena paliek sauss un pastiprinati
sadalas, atbrivojot un atmosféra palaizot
oglekli. Péc lielaka nokriSnu daudzuma,
ipasi rudens-ziemas perioda, idens limenis
parasti celas, tomér tam visu laiku ir
raksturigas lielas svarstibas. Tas var novérot
ari gravjos, 1pasi, ja tie ir maz apaugusi un
labi “strada”.

Kopuma udens nosusinata purva, lai
ari svarstas, ir zemaks neka dabiska purva.
Nedabiski zemais udens limenis un purviem
neraksturigas svarstibas atspogulojas purva
vegdetacija. Tapéc nosusinasanas ietekmi
var pamanit, ari neredzot gravi. Par gravju
esamibu liecina, pieméram, liels virsu
un vaivarinu daudzums lielas vienlaidus
platibas, blivs priezu apaugums - koki aug
tuvu cits citam, tie ir taisni, tiem raksturigi
lieli pieaugumi starp zaru zaklém un smailas
galotnes, kas liecina, ka tie augusi straujak
neka dabiskam purvam raksturigas “sikstas”
priedes. Sadas vietas nav vai ir maz sfagnu
stnu - galveno kudras veidotaju.

Dzili un ilgstosi pastavéjusi gravji, ipasi
kadras ieguves lauku robezjosla un tadi,
kas sasniedz mineralgrunti zem kudras,
var izraisit kiadras slana nosésanos. Sadu
ietekmi var novérot Cenas tirela purva
laipas sakumposma, kur izveidojies ar
aci saskatams slipums kudras ieguves
lauku virziena. Tas nozimé, ka kadra Saja
purva dala strauji sadalas. Vietam izteiktas
nosusinasanas ietekmes dél redzama ari
atsegta, ar vegetaciju neapaugusi sausa
kadra. Sadas vietas ir ugunsbistamas, un
purvs pie mazakas neuzmanibas, ipasi
sausas vasaras, var viegli aizdegties.



How to recognize drainage impacts in a

raised bog?

The microrelief of an intact raised bog
is formed by naturally formed, diverse
structures. These are small elevations and
ridges, depressions — both filled with water
and overgrown with bog-mosses, and
without water, as well as smaller and larger
waterbodies. The vegetation is dominated
by bog-mosses, plants of the sedge family
(cottongrass, white beak-sedge, absence of
dense cover of dwarf shrubs). There are also
drier areas (elevations) with trees, heather,
labrador tea and other plants that prefer
drier conditions. However, there are also
wetter depressions where, unless there is a
prolonged drought, the water level is high,
close to the surface of the bog.

The bog is capable to absorb a huge
amount of water and retaining it in peat.
Therefore, fluctuations in the water level,
although they always occur in a natural
bog, are smooth. Only after a prolonged
drought of several months in a natural bog
one can notice that there is less water in the
waterbodies and the bog-moss cover is drier.

An intact raised bog is sometimes
overgrown with pines, sometimes semi-open
or open, without trees. This is determined by
the history of the bog's formation, its area,
and location. However, the pine stands are
never dense over large continuous areas. Bog
pines have grown slowly in humid, anaerobic
conditions, so they are characteristic with
twisted shapes and rounded tops. Sometimes
they have reached a hundred and more years
age but are still small and crooked. One could
say that they show toughness and endurance
because of endless struggling for nutrients
and stability on the unstable peat soil.

Dabiska augsta purva ainava |
Intact raised bog 1andscape

Nosusinata, ar meZu apaugusa augsta

purva ainava | Drained raised bog
overgrown with pines



In a drained bog, the water table
fluctuates greatly. During drought periods,
it drops low, even a meter or more below
the surface of the bog. This means that the
peat layer above the water level remains
dry and decomposes more intensively,
releasing carbon into the atmosphere. After
receiving a large amount of precipitation,
especially in the autumn-winter period, the
water table usually rises, but still it is always
characterized by large fluctuations. The
water fluctuated also in ditches, especially if
they are not overgrown and are functional.
In general, the water table in a drained bog,
although it fluctuates, is lower than in an
undrained bog.

The unnaturally low water table and
severe fluctuations reflect in the bog
vegetation. Therefore, the effects of
drainage can be noticed even without
seeing the ditch. The effect of ditches is
evidenced, for example, by a large amount
of heather and labrador tea over vast areas,
dense pine stands where the trees grow
close to each other, are straight, with large
increments, large distances between the
branches, and the pines have pointed tops,
which indicates that they have grown faster
than the "tough bog pines” In such places,
there is no or little bog-moss cover, i.e., main
peat formers may be absent.

Deep ditches that have been functioning
for a long time, especially in the border
zone of peat extraction fields and those
that reach the mineral soil under the peat,
can cause sinking and erosion of peat layer.
Such an effect can be observed in the bog
trail in Cena Mire, where a noticeable slope
has formed toward the direction of the peat
extraction fields. This means that the peat
in this drained part of the bog is rapidly
decomposing. In some places, bare dry peat
may be visible. Drained bogs are prone to
fire, especially in dry summers.
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Purva ekosistémas kompleksa
atjaunos$ana

Mitraju atjaunosana ir viens no nozimigakajiem daba balstitiem
risinajumiem klimata parmainu mazinasana. Mitraju, taja skaita
purvu, ka dabisku sistému atjaunosana ari palidzés vieglak sadzivot
ar nenovérsamajam klimata parmainu izpausmém - miisu regiona
tie ir ilgaki sausuma periodi, kad var trakt Gdens un palielinaties
ugunsgreéku risks, ka ari ekstremi nokrisni, kas nes lidzi pladus, un
biezakas un postosakas vétras.

Purvu ekosistému atjaunosana ir komplekss pasakums. Mérki ir
vienlidz svarigi un savstarpéji ciesi saistiti:

« klimata parmainu mazinasana un pielagosanas klimata
parmainam, izmantojot sava laba mitraju dabiskas ddens un
klimata regulésanas “spéjas”;

« biologiskas daudzveidibas atjaunosana un saglabasana,
apzinoties, ka, ja purva nebus dabas daudzveidibas, purvs
ari “nestradas” ka pasreguléjosa sistema.

Nosusinasanas skarta purva atjaunosana svarigakais ir panakt
stabilu, purvam raksturigi augstu tdens limeni. Tas ir vienigais
veids, ka atjaunot purva vegetaciju un kadras uzkrasanas procesu,
ka ari siltumnicefekta gazu piesaisti kadra.

Lai atjaunotu dabisko mitrumu nosusinasanas skartos purvos,
uz gravjiem blve aizsprostus vai gravjus aizber. Tas tiek darits, lai
apturéetu tdens strauju aizplisanu un paturétu adeni purva, nevis
Jautu tam pa gravjiem strauji aizpliist prom. Ja purva nav udens, tas
klast nedzivs.

Viens no veidiem ir kudras aizsprostu biivésana uz gravjiem,
izmantojot uz vietas iegiitu kudru. Ja aizsprosts ir pareizi uzbuivéts,
gana plats un gana sablivéts, tas nelaiz cauri udeni. Parasti uz viena
gravja buve vairakus aizsprostus - ik pa gabalam. To skaitu un
veidus nosaka specialisti, ieprieks rapigi izpétot teritoriju, nosakot
plasmu virzienus, gravju veidus, dzilumu un citus parametrus. Tikai
péc tam, kad viss ir saplanots un saskanots ar iesaistitajam pusém,
purva dodas ekskavators un biivé aizsprostus.

Cenas tireli jau 2006. gada uzbivéti kadras aizsprosti uz
gravjiem, uzlabojot mitruma apstak|us 220 ha platiba. Lidzigi darbi
kops 2000. gadiem istenoti ari citos Latvijas purvos. Cenas tireli
péc gandriz 20 gadiem specialisti secinajusi, ka aizsprosti ir devusi
gaiditos uzlabojumus. Nosusinasanas ietekmes pilniba novérst
nav iesp&jams, un tas ari netika sagaidits. Tomér tdens limenis ir
stabilizejies un gadu desmitu laika purvs klist mitraks, lidz ar to
tas ari ilgstosi, krajot kiidru un piesaistot oglekli, kalpos ka dabisks
klimata regulators.







.22.

Restoring a peatland

Wetland restoration is one of the most
important nature-based solutions for
climate change mitigation. Restoring
wetlands, including raised bogs, as
natural systems will also help to cope
with the inevitable manifestations of
climate change. In our region, these are
prolonged periods of drought, when
there may be a lack of water and an
increased risk of fires, as well as extreme
precipitation that brings floods, and more
frequent and destructive storms.

Restoring bog ecosystems is a complex
of measures. The aims are equally
important and closely related to each
other:

» mitigating climate change
and adapting to climate change,
using the natural water and climate
regulation abilities of wetlands, also for
sustainability and benefit for humans;

« restoring and preserving biodiversity,
realizing that if the biodiversity of the bog
will be lost, the bog will also not function
as a self-regulating system.

The most important thing in restoring
a degraded bog is to achieve a stable,
high water table characteristic of intact
bog. This is the only way to restore peat-
forming vegetation and the process of
peat accumulation, and consequently the
absorption of greenhouse gases in peat.

To restore natural wetness in bogs
affected by drainage, dams are built on
ditches or ditches are filled in. This is done
to stop the rapid outflow of water and
keep the water in the bog, rather than
letting it quickly flow away through the
ditches. Water is the essence of life and
functionality of a peatland. One of the
ways is to build peat dams on ditches
using local peat. If the dam is properly
built, wide enough and well compacted, it
does not let water through.




Usually, several dams are built on
one ditch. Their number and size are
determined by specialists after careful
inventories of the territory, determining
the flow directions, types and depths of
ditches, and other parameters. Only after
everything has been properly planned
and coordinated with stakeholders, can
an excavator enter the bog and build
dams.

In Cena Mire, the first peat dams
were built in 2006, improving moisture

Purva ekosistémas atj 3

Dabas lieguma, Natura 2000 teritorijas robeZa Border of nature reserve, Natura 2000 site
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conditions in an area of 220 ha. Similar
work has been carried out in other
peatlands in Latvia since the mid-2000s.
In Cena Mire, after almost 20 years, the
researchers prove that the dams have
brought the expected improvements. It
is nearly impossible to fully eliminate the
effects of drainage. However, the water
table has stabilized, and over the decades
the bog has become wetter, so it will also
serve as a natural climate regulator in
the long term, accumulating peat and
sequestering carbon.

zona, pla kaidras aizsprostu bave uz gravjiem 2025.-2026. gada

Gravis Ditch

Zone of peatland ecosystem restoration effect, blocking of ditches by peat dams is planned in 2025-2026

2006. gada uzbavétie kiidras aizsprosti Peat dams built in 2006

Kartes pamatne: © Latvijas Geotelpiskas informacijas agentara, ortofotokarte 2019.-2021.

Map background: © Latvian Geospatial Information Agency, orthophoto map 2019-2021



Gravju aizsprostosana Cenas tireli 2006. gada ir bijusi sekmiga. Ta ir nesusi
gaiditos rezultatus. To apliecina salidzinoSi novérojumi $ajas vietas apméram 20 gadus
vélak, kad var novértét patiesos ieguvumus no purva atjaunosanas.

Blocking of ditches in Cena Mire in 2006 has been successful, as proved by
observations ca. 20 years later, when the long-term effect of peatland restoration may be

reliably estimated.

‘Dazas nedélas péc kudras aizsprosta

akoties mitrak

iy

uzbuvesanas jau manama aizsprosta ietekme.
Tas nelauj idenim aizplist prom no purva.
Pamazam udens limenis stabilizéjas, un ziad
“applusanas” efekts. Laika gaita aizsprosts un
ta apkartne apaug ar purva augiem un ir grati
pamanama.

A few weeks after building the peat dam, the
effect of the dam is noticeable. It prevents quick
run-off of the water. Gradually, the water level
stabilizes, and the “flooding” effect disappears.
By time, the dam and its surroundings are
colonised by bog plants and “dissappears’.

Mazak neka 20 gadus vélak péc aizsprostu
uzbavésanas udens limenis liela dala Cenas tirela
bija stabilizéjies. Pakapeniski atjaunojusies ari
augsta purva vedetacija, un, ka liecina mérijumi,
siltumnicefekta gazu emisijas sasniegusas
dabiska augsta purva fona limeni.

Less than 20 years later after building of the
dams the water table was stabilised. The raised
bog vegetation has recovered, and, as proved by
instrumental measurements, the greenhouse gas
emissions have reached the background level of a
natural raised bog.




'm aizsprostots gravis pme imes, kas liecina, ka aizsprostosana
ir radijusi vélamo pozitivo ietekmi: Gdens lime b‘g%’g: lidz gravja malar n, gravi
aizaug ar sfagniem un citiem purva augiem. Sfagnu, spilvju un citu purva augu “sega”
palidz noturét iideni purva un, tiem atmirstot, sak uzkraties kidra, kas ar laiku aizpildis
gravi, un tas vairs nesusinds purvu.

X

This ditch in the bog was blocked several years ago. Ditch blocking has brought the desired
positive effect: the ditch is full of water thus rewetting the surrounding peat, the ditch is
overgrown with bog-mosses and other bog plants. The bog-mosses, cotton-grass and other
bog plants helps to retain water in the bog, and as they die, they form peat, which will
eventually accumulate in the ditch and no longer drain the bog.

Pirmie iendcéji atjaunota purva, kas liecina par sekmigu samitrinasanu: garsmailes sfagns
Sphagnum cuspidatum (pa kreisi) un makstaina spilve Eriophorum vaginatum (pa labi).

The plant pioneers in a rewetted bog suggest that rewetting was successful: Sphagnum
cuspidatum (left) and cotton-grass Eriophorum vaginatum (right).



virsmas Iazerskenesanas datus un geograﬁskas informacijas
sistémas. Izmanto;ot lauka apsekojumu un attalas izpétes
datus, ka ari izmantojot dazadus pieejamus datu slanus (reljefs,
udens plusmu virzienu u.c.), specialisti modele adens limena
atjaunosanas paredzamo ietekmi. Tada veida specialisti nonak
lidz konkrétam darbu planam:-uz kuriem gravjiem jabavé
aizsprosti vai kuri gravji jaaizber un kadi tehniskie risinajumi
jaizmanto.

Dabas lieguma “Cenas tirelis” idens limena stabilizésana,
aizsprostojot gravjus ar ES LIFE programmas atbalstu pirmoreiz
veikta 2006. gada saskana ar ieprieks izstradato dabas
aizsardzibas planu. Novérojumi talakajos gados liecinaja, ka
udens limena stabilizéSana nesusi labus rezultatus - purvs
atveselojas un nosusinasanas ietekmeétajas vietas ir kluvis
mitraks.

Tomeér visu nepiecieSsamo nebija iespéjams veikt viena
panémiena. Pirmas purva atjaunosanas laika dabas lieguma
teritorija bija mazaka; vélak, 2012. gada, ta tika paplasinata.
Tadéjadi, atbilstosi jaunajam robezam, dabas lieguma malas bija
“nearstétas” nosusinasanas ietekmétas teritorijas. Lai novérstu -
nelabvéligo susinasanas ietekmi, 2023. gada LIFE Peat Carbon
projekta izstradats dabas lieguma “Cenas tirelis” hidrologiskas
atjaunosanas plans, Soreiz jau ar krietni lielaku pieredzes bagazu
neka pirmaja reizé. Tas ietver gravju inventarizaciju un konkrétus . ’
risinajumus un vietas, kur javeic gravju aizsprostosana, paredzot
izmantot kiidras aizsprostus.

Ta ka Cenas tirela atjaunosanas mérkis bija panakt
siltumnicefekta gazu piesaisti purva caur purva dabisko spéeju
atveselosanu, jau pirms buvniecibas darbiem pétnieki uzsaka ari
gazu emisiju mérijumus. Tos veic speciali iertkotas monitoringa
stacijas purva, ka ari purva tdenstilpés. Izpéte un atjaunosanas
sekmju monitorings iet roku roka.



Hidrogeologu komanda
Cenas tirela izpétes darbos.

A team of hydrogeologists
during field studies in Cena
Mire.

Siltumnicefekta gazu
mérijumi purva notiek,
izmantojot specialas
kameras.

Measurements of greenhouse
gas emissions is being done
using special chambers.



Research for rewetting the
drained peatland

Latvia has accumulated extensive experience in
restoring raised bog ecosystems. However, each bog
is different and requires a specific approach. When
it is clear that the bog suffers from drainage or peat
extraction and funding is available for its restoration,
a team of specialists conducts a detailed study of the
site. Biodiversity experts determine the drainage-
affected area using vegetation as indicator, prepare
habitat maps, evaluate the presence of protected
species and their ecological requirements. Hydrologists
and hydrogeologists explore the drainage system. This
includes both surveying the ditches in the field and use
of remote sensing. Using field and remote sensing data,
as well as various data layers (geological information,
relief, water flows, etc.), specialists model the expected
impact of rewetting. In this way, a work plan is being
developed: which ditches should be blocked and what
other technical solutions are the best in the site.

In the Cena Mire Nature Reserve, rewetting by
blocking ditches was first carried out in 2006 with the
support of the EU LIFE programme in accordance with a
site management plan. Observations in the subsequent
years showed that blocking of ditches has brought the
desired results: the bog vegetation is recovering well, the
areas affected by drainage have become wetter, the water
table fluctuations have become smoother.

However, since the first restoration actions were
implemented before extension of the site borders (in
2012), there were still unrestored drainage-affected
areas within the nature reserve. Therefore, in 2023, the
LIFE Peat Carbon project team developed a hydrological
restoration plan for the Cena Mire Nature Reserve, this
time based on the earlier results and experience. This
includes an inventory of ditches and a detailed plan with
specific solutions and locations where ditches should be
blocked using peat dams.

Since the major aim of the restoration of Cena Mire is
to decrease emissions of greenhouse gases using nature-
based solutions, prior to rewetting the involved experts
started measuring gas emissions. The measurements
were carried out at specially installed monitoring stations
in the bog, as well as in the bog's waterbodies.
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Siltumnicefekta gazu mérijumu stacija.
Merijumu veiksanai uz “ligzdam” novieto
specialas kameras, kas noteikta laika méra
gazu apjomu un sastavu, ko izdala purvs.

Monitoring station for measuring greenhouse
gas emissions in the bog. Special chambers are
set on permanently installed collars on the soil.
The samples are collected with certain interval
of time.

Lai noteiktu oglekla apriti purva, viena no
monitoringa sadalam ir nobiru uztveréju
izvietosana. Tie palidz saprast, cik daudz
organiska materiala nonak purva no kokiem.
Maisus iztukso reizi ménesi un nosaka
organiskas vielas masu un ieklaut to oglekla
aprites aprekinos.

To understand the carbon cycle in the bog,
the monitoring integrates placement of litter
traps. Thus, it can be measured how much
organic material enters the bog from the
trees. The bags are emptied once a month,
the mass of organic matter is determined and
included in the carbon calculations.

Udens limena mérijumu urbumu ierikosana.
Gan pirms, gan peéc tudens limena stabilizésanas
tur ilgaka laika posma visa gada griezuma
meéra gruntsadens limeni. Tas palidz noveértét
purva atjaunosanas sekmes.

Installation of water level measurement wells.
Both before and after rewetting, the water table
is constantly measured throughout the year,
which helps to evaluate the success of the bog
restoration.

Biotopu un vedetacijas kartésana. Ekspertes
darba purva. Vegetacija kopa ar adens limena
pdarmainam ir nozimigs raditajs, ko izmanto
purva atveselosanas sekmju izvertéjuma.
Habitat and vegetation mapping. Experts at
work in a bog. Vegetation, together with water
level changes, is an important indicator used in
assessing the success of bog recovery.
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Purva vegetacijas monitorings - noverojumus Bog vegetation monitoring is carried out in

veic parauglaukumos, t.i., atkarto novérojumu permanent sample plots, i.e., the observation
vienad un taja pasa vieta ar noteiktu laika is repeated in the same place at a certain
intervalu (reizi gada vai retak). Salidzinot datus time interval (once a year or less frequently).
pa gadiem, vegetacijas parmainas dailrunigi Comparing data over years, vegetation
raksturo nosusinasanas ietekmi un parmainas, changes characterize the impact of drainage
ko rada gravju ietekmes likvidésana. and changes caused by rewetting.

Pastavigi novérojumi

Purvu ekosistému atjaunosana monitorings jeb ilgtermina novérojumi ir vajadzigi, lai
novértétu sekmes - vai ir izdevies uzlabot purva dabiskuma pakapi un, ja ja — kada méra. Lai
novértétu purva ekosistémas stavokli un parmainas, pétnieki visbiezak izmanto vegetaciju,
adens limeni un siltumnicefekta gazu emisijas ka purva “veselibas” raditajus. Sada veida
novérojumi veikti ari Cenas tireli.

Vegetaciju ik gadu vai cita laika intervala novérté vienas un tajas pasas vietas, péc sugu
ekologiskajam prasibam “nolasot”, kads ir parmainu raksturs. Pieméram, ja samazinas virSu
segums (tiek nokalst un neatjaunojas) un taja pasa laika palielinas sfagnu un grislu dzimtas
augu segums — purvs klast mitraks. Ja otradi - tad klist sausaks. Tapat vérté gruntsiidens
limena parmainas. Ja gada griezuma tudens limenis ir augstaks un svarstas mazak, neka pirms
mitruma rezima atjaunosanas, kopskata ar vegetaciju jau pavisam drosi var secinat, ka purvs
atveselojas. Purvs péc gravju likvidésanas nekad uzreiz nav “pilnigi dabisks” - atveselosanas
var ilgt gadu desmitus. Tomér, ja tendence ir pozitiva, iegulditais darbs ir nesis gaiditos auglus.

Uz adens limena stabilizésanu reagé ari siltumnicefekta gazes, ko izdala purvs.
Nosusinats purvs izdala atmosféra daudz oglekla dioksida (CO,), kas samazinas péc purva
“samitrinasanas”. Péc purva dabiska mitruma atjaunosanas tas pirmajos gados izdala daudz
metana (CH4), kas ar laiku nostabilizejas un samazinas. To méra ar specialam kameram.
ligtermina parmainas gazu emisija var netiesi vértet, izmantojot vegetacijas kartéjumu,
kur katrai vegetacijas vienibai ir piemérota lidzigas vietas daba méritu emisiju skaitli (GEST
metode).

Purva ilgtermina novérojumos raditajus skata kopskata, nemot véra ari dabisko fonu:

nokrisnus, iztvaikojumu u.c., kas rada dabiskas, ar purva atjaunosanu nesaistitas vai maz
saistitas parmainas.



Gruntsudens limena noverojumu urbums A groundwater table measurement well

purva. $ados urbumos ar noteiktu laika in a bog. In such wells, the water table is
intervalu (piem., reizi stunda, reizi ménesi) measured manually or automatically at
manudli vai automatizéti méra tdens certain time intervals (e.g. each hour, one a
limeni. Udens limena svarstibu raksturs month). The fluctuations well characterizes
labi raksturo purva “veselibu”. the condition of the bog ecosystem.
[ ] [ ]
Monitoring

In the restoration of peatland ecosystems, monitoring is an important component to assess
the progress — whether the degree of naturalness of the bog has been improved and, if so, to what
extent. To assess the condition of the bog ecosystem, researchers most often use vegetation, water
table and greenhouse gas emissions as indicators. Such observations have also been made in Cena
Mire.

Vegetation is assessed annually or at other time intervals in the same sample plots. That is a
kind of “reading” the character of changes based on the ecological requirements of the species. For
example, if the heather cover decreases (withers, does not regenerate) and at the same time the
cover of bog-mosses and plants of sedge family increases - the bog becomes wetter. Changes in the
groundwater table are also constantly monitored.

If the water level is averagely higher and fluctuates less than before rewetting, it can be
concluded that the bog is recovering. A rewetted peatland is never immediately “natural’, as full
recovery can take decades. However, if the trend is positive, the restoration is successful.

Also, greenhouse gases emitted from the bog respond to rewetting. A drained bog releases
a large amount of carbon dioxide (CO,) into the atmosphere, which decreases after rewetting.
However, rewetting temporarily increases the amount of methane (CH,) emission, which stabilizes
and decreases over time. This is measured with special chambers. Long-term changes in gas
emissions can also be indirectly assessed using vegetation mapping, where emission amount is
estimated using a predefined combinations of vegetation and groundwater levels based on field
measurements in similar sites.

In long-term monitoring, indicators are analyzed in a complex way taking into account the
natural background: precipitation, evaporation, etc., which cause natural fluctuations that are not
related or have weak relation to the peatland restoration.






Latvijas Universitates pétnieki izstradaja
zemu izmaksu iekartas, lai méritu CO,
(oglskabas gazes) apmainu purvu ezeros.
Merijumi notiek kampanveidigi, veicot
meérijumus 24 stundu garuma Cenas tirela
Skaista ezera un netalajos Melna ezera
purva izstradatajos, appludusajos kidras
laukos, kur pirmie rezultati liecina par
saméra nelielu CO, emisiju no purvu
ezeriem. | Researchers from the University
of Latvia have built low-cost equipment to
measure CO, (carbon dioxide) exchange
in bog lakes. The measurements are being
conducted in a campaign format, taking
measurements over a 24-hour period in
Lake Skaista of the Cena Mire and the
nearby flooded former peat extraction

field in the vicinity of Lake Melnais. The
preliminary results suggest relatively low
CO, emissions from bog lakes.
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