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Projekta UrbUmbrella Latvijas teritorijas ekspertu konsolidéts
1. posma zinojums

Parbauditi Latvijas lauka pétijumu dati un lokalizéti atjiaunosanas plani
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Saisinajumi un abreviaturas

BC — Bernes konvencija 1979. |l pielikums. Ipasi aizsargajamo dzivnieku sugas, kuru aizsardzibai javeido
Tpasi aizsargajama teritorija. Il pielikums. Aizsargajamas dzivnieku sugas, kuru aizsardzibai nav javeido
1pasi aizsargajama teritorija.

HD - Eiropas Padomes direktiva 92/43/EEK (21.05.1992) Par dabisko dzivotnu, savvalas floras un faunas
aizsardzibu. Il pielikums. Dzivnieku un augu sugas, kas ir Kopienas interesu sféra un kuru aizsardzibai
nepiecieSama Tpasi aizsargajamo teritoriju nodaliSana; IV pielikums. Dzivnieku un augu sugas, kas ir
Kopienas interesu sféra un kuru aizsardzibai nepieciesams stingrs aizsardzibas rezims.

IUCN — The World Conservation Union.

TAS —Tpasi aizsargdjama suga. Pielikumi MK 2000. gada 14. novembra noteikumiem Nr. 396 ”Noteikumi
par Tpasi aizsargajamo sugu un ierobeZoti izmantojamo Tpasi aizsargajamo sugu sarakstu”.

MLS - sugas aizsardzibai veidojams mikroliegums. Pielikums 2012. gada 18. decembra MK noteikumiem
Nr. 940 ,Noteikumi par mikroliegumu izveido$anas un apsaimnieko$anas kartibu, to aizsardzibu, ka art
mikroliegumu un to buferzonu noteikSanu”.

SG — Latvijas Sarkana gramata 2003 (0 - izzidosas sugas; 1 - sarikosas sugas; 2 - retas sugas; 3 — maz
pazistamas sugas).






Projekta UrbUmbrella Latvijas teritorijas vaskularie augi
un biotopu grupas: mezi un virsaji, zalaji, purvi, stavosi
saldideni

Daugavpils pilséta un tai piegulo$a Daugavpils novada Naujenes pagasta dala ir uzskatami par
floristiski vienu no bagatakajam un Latvija pétitakajam urbanajam teritorijam. No pirmo
dokumentéto pétijumu laika, 19. gs. beigas, lidz musdienam, Seit konstatétas 1083 vaskularo
augu sugas, turklat relativi liels ir savvalas (autohtono) sugu skaits — 807.

Sads ievérojams savvalas sugu skaits pilsétd izskaidrojams ar arkartigi daudzveidigajiem
dabiskajiem biotopiem. Pilsétas teritorijas zalo zonu veido priezu meZi uz kontinentalajam
kapam, desmit ezeri, ka ari Daugavas ieleja, kas gan Daugavpils teritorija ir saméra traucéta un
parveidota.

Rugelu apkaime ir viena no pilsétas ar dazadam dabas vértibam visbagatakajam teritorijam ar |oti
lielu aizsargajamo sugu un biotopu koncentraciju. Apkaimes teritorija zinamas 32 aizsargajamas
augu sugu atradnes. Vairakam ipasi retam un aizsargajama sugam Seit zinamas |oti bagatigas
populacijas, ka, pieméram, ausainajai plaukSkenei Silene otites (L.) Wibels, meza silpurenei
Pulsatilla patens (L.) Mill., smiltaju nelkei Dianthus arenarius L. u.c. Rugelu apkaimé zinamas ar1
17 aizsargajamu kukainu, 20 putnu u.c. atradnes.

Aptuveni 70 % no Rugelu apkaimes teritorijas aiznem me?zi, Seit atrodas ari Daugavas posms ar
mainitu krasta liniju, diki un ddenskratuves.

Seit parsvara dominé sausi priezu damak$na un lana meZa tipa nogabali. Lielaka dala mezu ir 70-
120 gadus veca meZaudze, atseviski nogabali — pat 170 gadus veci.

Reljefa pazeminajumos izveidojusies atseviski slapjo mezu nogabali — melnalksnu dumbraji un
niedraji. Lielaka dala veco mezu nogabali atbilst ES Tpasi aizsargajamo biotopu statusam — 9010*
Veci vai dabiski boredli meZi vai 91E0* un Aluvidli mezi un 91D0* Purvaini meZi — tajos
mezZsaimnieciska darbiba netiek planota.

Nozimiga dabas veértibas ir Rugelu Gdenskratuve, kas saglabajusies no 80-tajiem gadiem ka
planota Daugavpils HES Daugavas apveidgultne spékstacijas &kas bivniecibas laika. Siir populara
un ari dal&ji labiekartota atpiitas vieta. Seit ir nozimiga dzivotne tadam retdm un aizsargdjama
mieturalgu suga ka pavedienu mieturite Chara fliformis Hertzsch, vaskularo augu suga zalaina
cirvene Alisma gramineum Lej. u.c.

Bez tam — Seit vairakas vietas saglabajusies dabiskie zalaji, kas pieder galvenokart pie sauso zalaju
rindas un atbilst ES Tpasi aizsargajamo biotopu statusam — 6120* Smiltaju zalaji un 6210 Sausi
zalaji kalkainas augsnés. (https://ozols.gov.lv/ozols, skat. att). Sie smildainie, baribas vielam
nabadzigie zalaji ir nozimiga dzivotne vairakam aizsargajamam kukainu sugam, pieméram
garlUpas racéjlapsenei Bembix rostrata, savukart dienastaurinu sugai vanagnadzinu resngalvitim
Erynnis tages Rugelu apkartne ir vieniga zinama atradne valsti.
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1.att. Dabisko mezu biotopu poligoni Projekta UrbUmbrella teritorija un Rugelu apkaimé (tumsi zalais
markéjums) 9010* Veci vai dabiski boredli mezi vai 91E0* Aluviali meZi un dabisko zalaju poligoni (gaisi
zalais markejums) 6120* Smiltaju zalaji, 6210 Sausi zalaji kalkainds augsnés. Un 6270* Sugam bagatas
ganibas un ganitas plavas Rugelu apkaimé pie Rugelu Udenskratuves un vecajiem zivju dikiem
(ekransavins: https://ozols.gov.lv/ozols/).

Ka rada Daugavpils floras kartésanas rezultati (Evarts-Bunders u.c 2015), Rugelu apkaime ir
floristiski daudzveidiga, Seit, veicot floras kvantitativo analizi 500 x500 m kvadrati tikla laukumos
(25 ha), vidéji katra konstatétas no 250 lidz 300 vaskularo augu sugas. Prieksizpétes teritorija
sausajos zalajos un sausos, skrajos priezu mezos konstatétas bagatas atradnes tadam retam
vaskularo augu sugam naudinu saulrozite Helianthemum nuimmularium (L.) Mill un ausainajai
plauikskenei Silene otites (L.) Wibel.

Rugelu apkaime jau kops$ 19.gs. otras puses ir izmantota dazadiem mérkiem. Te bija gan Krievijas
impérijas armijas kajnieku divizijas nometne, militarais lidlauks, Iidz pat 20. gs astondesmito gadu
beigam — ari civila Daugavpils lidosta.

Radikalas parmainas apkaime sakas saistiba ar Daugavpils HES celtniecibu, kas sakas 1979. gada,
un tika partraukta tikai 1987. gada Daugavas pédéja neizmainita posma masu aizstavibas
kampanas rezultata. Rezultata teritorija, tas reljefs un ari Seit sastopamie biotopi ir stipri
ietekméti un antropogenizéti, tadél Seit sastopamas vairakas invazivas vaskularo augu sugas, kas
vietam veido lielas audzes, un apdraud degradé biotopus un vietéjo sugu atradnes.

Invazivas augu sugas. Projekta UrbUmbrella teritorija un Rugelu apkaimé konstatétas plasas
kanadas zeltslotinas Solidago canadensis, oslapu klavas Acer negundo un pabérzu smiltsérkska
Hipophae rhamnoides atradnes, punktveidigi - ari citas invazivas sugas: plumjlapu aronija Aronia
prunifolia, pieclapinu mezviins Parthenocissus quinquefolia u.c.


https://ozols.gov.lv/ozols/

Attéls. Invazivs augs Kanadas zeltslotina Solidago canadensis (priek3a) izplatits Projekta teritorija un
apdraud abinieku un rapuju biotopus, potencialas purva brunurupucu olu désanas vietas un sila kirzakas
atklatus biotopus.

Attéls. Oslapu klava Acer negundo izkonkuré vietéjas augu sugas un aizéno abinieku un rapuju diku
piekrastes biotopus Projekta teritorija.



Projekta UrbUmbrella Latvijas teritorijas herpetofauna

Projekta teritorija ir registréta bagata vietéjas herpetofaunas sugu daudzveidiba: Seit konstatétas
16 no 21 visa Latvija dzivojoSo herpetofaunas sugam (Rimicans et al. 2010; Pupin$, Pupina 2011).

Abinieki

O oONLPHFWNRE

=
o

Rapuli

ouhkwnNeE

Mazais tritons
Lielais tritons
Branais varzkrupis
Zalais krupis
Parastais krupis
Purva varde
Parasta varde
Ezera varde
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Sila kirzaka
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Bufotes viridis
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Rana temporaria
Pelophylax ridibundus
Pelophylax kl. esculentus
Pelophylax lessonae

Lacerta agilis

Zootoca vivipara

Anguis colchica — Jauna suga Latvijai, atrasta 2021. gada
Natrix natrix

Vipera berus

Emys orbicularis




Projekta UrbUmbrella LV teritorijas konstatétas abinieku sugas
un to raksturigie biotopi

Mazais tritons (Lissotriton vulgaris L.)

Ir izplatits visa Projekta teritorija. Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1) (Kabuce
2004).

Ada gluda. Kermena mugurpuses pamatnokrasa
téviniem bringani peléka ar tumsSiem, apaligiem
plankumiem, matitém - gaiSi brdna, bringani
dzeltena bez plankumiem. Kermena véderpuse
abiem dzimumiem ir dzelteniga vai gaiSi oranza ar
tumsiem plankumiem. Pavasarl téviniem attistas
augsta mugurastes spura ar neregulariem
izgriezumiem.

Aktivs siltaja gada perioda, rudeni un ziemu pavada
hibernacija. VairoSanas laika Gdent aktivs visu
diennakti. Uz sauszemes aktivs krésla, vakaros, nakts sakuma. Ziemo nelielas grupas, dazreiz lidz
daziem desmitiem un simtiem. BaroSanas biotopi ir jaukti mezi, darzi, parki, krimaji, plavas.
Dienas laiku pavada grauzeju alas, zem koku sakném, zem zariem, akmeniem, slinas. VairoSanas
biotopi ir nelieli diki, parsvara bez zivim, labi aizaugusi ar Gdens augiem, silti un apsauloti.
Hibernacijas mikrobiotopi ir grauzéju un kurmju alas, celmi, zaru cupas, pagrabi netalu no
udenstilpém. Uz sauszemes barojas ar sliekam, ércém, taurinu kapuriem, citiem kukainiem un to
kapuriem. Udent barojas ar odu kapuriem, sikiem vézveidigiem, Gdens vabolu kapuriem, sikiem
moluskiem, zivju un abinieku ikriem (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Lielais tritons (Triturus cristatus Laur.)
Nevienmerigi izplatits Projekta teritorija. Sastopams |oti reti.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1). Eiropa: Habitat Directive Il, IV; Bern
Convention (Annex 2); Latvija: Aizsargajama suga (MK noteikumi Nr. 396); Mikrolieguma suga
(MK noteikumi Nr. 45); Latvijas Sarkanas gramatas 2. kat. (Kabuce 2004).

Ada siki graudaina. Kermena mugurpuses pamatnokrasa melna, bringani melna. Kermena
véderpuse oranza vai dzeltena ar melniem
plankumiem. Pavasari téviniem attistas augsta
muguras spura ar neregulariem izgriezumiem, kas
sastav no divam: kermena un astes dalam; uz astes
saniem gaisi zila, téraudbalta un oranza svitra. Matitém
muguras spuras nav. Téviniem ari liels analas atveres
uztikums, matitém tas ir daudz mazaks.

Aktivs siltaja gada perioda, vélu rudeni un ziemu

pavada hibernacija. Vairo$anas laika aktivs visu diennakti, Tpasi diena. Uz sauszemes aktivs krésla,
vakaros, nakts sakuma, péc lietus vai lietus laika. BaroSanas biotopi ir jaukti mezi, ari parki,
krimaji, upes ielejas netalu no mitram vietam: purviem, dikiem. Dienas laiku pavada alas, zem
koku sakném, zem zariem, akmeniem, slinas. VairoSanas biotopi ir diki bez zivim, labi aizaugusi
ar idens augiem, apsauloti. Hibernacijas mikrobiotopi ir grauzéju alas, celmi, zaru ¢upas, pagrabi,
bedres. Ziemo pa vienam vai lidz pat vairakiem simtiem lielas grupas. Uz sauszemes barojas ar
sliekam, kailgliemeZiem, kukainiem un to kapuriem, zirneklveidigiem. Udeni barojas ar tdens
vabolém, moluskiem, odu kapuriem, sparu kapuriem, zivju un abinieku ikriem, sikiem
vézveidigiem un abinieku kapuriem (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Brunais varzukrupis (Pelobates fuscus Laur.)

Izplatits visa Daugavpils novada teritorija, tacu nevienmérigi. Sastopams diezgan reti.

Aizsardzibas statuss pasaulé: Least Concern (IUCN
3.1); Eiropa: Habitat Directive IV; Bern Convention
(Annex 2); Latvija: Aizsargajama suga (MK
noteikumi Nr. 396); Latvijas Sarkanas gramatas 4.
kat. (Kabuce 2004).

Kermena mugurpuses pamatnokrasa dzeltenigi
brina, gaisSi zalgani peléeka ar dazada izméra
tumsiem plankumiem. Piere starp acim ir izliekta,
acu zilite vertikala.

Aktivs siltaja gada perioda, ziemu pavada

hibernacija. Aktivs vakaros un naktis, dienu pavada, ierokoties zemé. BaroSanas biotopi ir jaukti
mezi, krimaji, mezmala, plavas, darzi, lauki. Izvairas no akmenainas augsnes. Vairosanas biotopi
ir nelieli aizaugusi diki. Hibernacijas mikrobiotopi ir grauzéju alas, ziemu pavada ari, ierokoties
zemé. Barojas ar skudram, vabolém, kapuriem, zirnekliem, sliekam. Pavasari izdéj 1000—2500
ikrus tdeni, divas Snorés, kas Ciekura veida aptinas ap iepriek$éja gada tGdens augu. Kurkuli izaug
[ldz 175 mm un dzivo tdeni lidz metamorfozei. Dzimumgatavibu sasniedz tresaja dzives gada

(Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Parastais krupis (Bufo bufo L.)

Plasi izplatits visa Projekta teritorija. Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1)

(Kabuce 2004).

Ada lielgrumbulaina. Kermena mugurpuses pamatnokrasa peléka, briina, viena toni vai ar dazada

izméra tumsiem plankumiem.

Sezonala un diennakts aktivitate. Aktivs siltaja gada
perioda, ziemu pavada hibernacija. Aktivs vakaros
krésla, diena lietus laika, dienu pavada zem
akmeniem, alas, zem koku zariem, déliem. BaroSanas
biotopi ir mezi, krimaji, plavas, darzi, lauki, purvi.
Sastopams cilveku apdzivotas vietas laukos.
VairoSanas biotopi ir labi aizaugusi diki, lamas, graviji,
ari ar zivim apdzivoti. Hibernacijas mikrobiotopi ir
alas, pagrabi, maju pamati. Barojas ar vabolém,
kailgliemeZiem, kapuriem, sliekam. Pavasari izd€j
1200-7000 ikrus Gdent, 3-5 m gara Snoré, kas aptita

ap udens augiem. Kurkuli dzivo GdenT lidz metamorfozei. Dzimumgatavibu sasniedz tresaja—

ceturtaja dzives gada (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Zalais krupis (Bufotes viridis Laur.)

Sastopams Projekta teritorija.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1); Eiropa: Habitat Directive IV; Bern
Convention (Annex 2); Latvija: Aizsargajama suga (MK noteikumi Nr. 396); Latvijas Sarkanas

gramatas 3. kat. (Kabuce 2004).

Ada grumbulaina. Kermena mugurpuses
pamatnokrasa gaiSi peléka ar dazada izméra un
formas tumsi zaliem plankumiem. Aktivs siltaja gada
perioda, ziemu pavada hibernacija. Aktivs vakaros
krésla, dienu pavada, ierokoties zeme, zem
akmeniem, alas, zem koku zariem. Baro$anas biotopi
ir kramaji, plavas, darzi, lauki. Sastopams cilveku
apdzivotas vietas ciematos, pilsétas. VairoSanas
biotopi ir diki, [lamas, gravji. Hibernacijas mikrobiotopi
ir grauzéju alas, bedres, akmenu €upas, ziemu pavada
ari, ierokoties zemé. Barojas ar vabolem, skudram,

kapuriem, sliekam. Pavasart izdéj 3000-5000 ikrus tdent, Snoré ar divam ikru rindam, kas aptinas
ap ddens augiem vai gul Udenstilpes dibena. Kurkuli dzivo ddent lidz metamorfozei.
Dzimumgatavibu sasniedz ceturtaja dzives gada (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Parasta varde (Rana temporaria L.)

Sastopama bieZi visa Projekta teritorija.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1); Eiropa: Habitat Directive V, Bern

Convention (Annex 3) (Kabuce 2004).

Ada gluda. Kermena mugurpuses nokrasa ir |oti mainiga: briina, peléka, sarkaniga, gandriz
vienmér ar melniem plankumiem. Uz pakausa parasti ir tumss V-veida plankums. Kermena

véderpuse pelécigi vai dzeltenigi balta ar marmora
ZIméjumu.

Sezonala un diennakts aktivitate. Aktiva siltaja gada
perioda, ziemu pavada hibernacija. Aktiva vakaros,
diena parasti lietus laika. Sauszemes suga. Baro$anas
biotopi ir mezi, plavas, purvi, darzi. VairoSanas
biotopi ir dazada tipa diki, gravji. Hibernacija notiek
udent, parasti udenstilpés ar caurteci: avotos,
strautos, upités. Barojas ar vabolém, odiem,
moluskiem, kapuriem, sliekam. Pavasari izdéj 600—
1400 ikrus tdenr, liela kamola. Kurkuli dzivo Gdent lidz

metamorfozei. Dzimumgatavibu sasniedz tresaja dzives gada (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Purva varde (Rana arvalis Nilsson)
Sastopama visa teritorija, bet nevienmeérigi, lielakoties pie meziem.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1); Eiropa: Habitat Directive IV; Bern
Convention (Annex 2) (Kabuce 2004).

Ada gluda. Kermena mugurpuses nokrasa brina, 3okolades
krasas, sarkaniga, biezi, bet ne vienmér, ar melniem
plankumiem. Uz pakausa ir tumss V-veida plankums. Kermena
véderpuse balta bez plankumiem. Pavasari tévini klUst gaisi zili.
Aktiva siltaja gada perioda, ziemu pavada hibernacija. Aktiva
vakaros un naktis, diena parasti lietus laika. Sauszemes suga.
Barosanas biotopi ir meZi, plavas, purvi. VairoSanas biotopi ir
dazada tipa diki, gravji. Hibernacija notiek uz sauszemes — alas,
bedrés zem lapam, ka ar1 Gdeni, caurtekosajas Gdenstilpés: strautos, upités. Barojas ar vabolém,
odiem, moluskiem, taurenu kapuriem, zirnekliem, sliekam. Pavasari izdéj 500-2700 ikrus udent,
viena vai divos kamolos. Kurkuli dzivo Gdent lildz metamorfozei. Dzimumgatavibu sasniedz tresaja
dzives gada (Pupins$, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Dika varde (Pelophylax lessonae Camerano)
Izplatita Projekta teritorijas Gdenstilpés.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1);. Eiropa: Habitat Directive IV; Bern
Convention (Annex 3) (Kabuce 2004).

Ada gluda. Mugura kosi zala vai olivzala, ar melniem plankumiem, gar muguru bieZi ir gai$a svitra.
Véderpuse balta vai dzeltenbalta, |oti reti ar melniem plankumiem. Sezonala un diennakts
aktivitate. Aktiva siltaja gada perioda, ziemu
pavada hibernacija. Aktiva diena un vakaros.
Udens un pietddens suga. Baro$anas biotopi ir
dazada tipa Udenstilpes: diki, karjeri, vecupes.
VairoSanas biotopi ir tie paSi, kas barosanas
biotopi. Hibernacija notiek Gdeni un uz
sauszemes — alas, netalu no udenstilpem.
Barojas ar vabolém, kapuriem, lidojoSiem
kukainiem. Ed citus abiniekus, kurkulus, zivju
mazulus. Pavasari izdéj 2000-3000 ikrus tdeni,
nelielam porcijam. Kurkuli dzivo Gden1 lidz metamorfozei, juveniliem ir Gdens un pietidens dzives
veids. Dzimumgatavibu sasniedz treSaja dzives gada (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Ezera varde (Pelophylax ridibundus Pall.)
Atrasta Projekta teritorija dikos un pie Daugavas.

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1); Eiropa: Habitat Directive V, Bern
Convention (Annex 3) (Kabuce 2004).

Kermena mugurpuses pamatnokrasa zala ar dazada
izmeéra tumsiem plankumiem, gar muguru biezi gaiSaka
svitra. Sezonala un diennakts aktivitate. Aktiva siltaja
gada perioda, ziemu pavada hibernacija. Aktiva visu
dienu un vakaros krésla. Udens un pietdens suga.
BaroSanas biotopi ir dazada tipa Gdenstilpes, parsvara
lielas: upes, ezeri, lieli kanali. VairoSanas biotopi ir tie
pasi, kas barosanas biotopi. Hibernacija notiek zem
ddens barosanas biotopos. Barojas ar vabolém,
kapuriem. Ed citus abiniekus, kurkulus, zivju mazulus. Pavasari izd&j 300-8000 ikrus Gden, divu
kamolu veida vai nelielas porcijas pa 8-10 ikriem. Kurkuli dzivo Gdent lidz metamorfozei,
juveniliem ir Gdens un pietddens dzives veids. Dzimumgatavibu sasniedz tresaja dzives gada
(Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Zala varde (Pelophylax kl. esculentus L.)
Divu iepriekséjo sugu hibrids, sastopams Projekta teritorija (ar vienu no mates sugam).

Aizsardzibas statuss pasaulé: Least Concern (IUCN 3.1); Eiropa: Habitat Directive V; Bern
Convention (Annex 3) (Kabuce 2004).

Ada gluda. Mugura zala, ar melniem plankumiem, gar muguru bieZi ir gai$a svitra. Véderpuse
balta vai peléka, parasti ar melniem plankumiem. Sezonala un diennakts aktivitate. Aktivs siltaja
gada period3, ziemu pavada hibernacija. Aktivs visu dienu un vakaros krésla. Udens un pietdens
suga. BaroSanas biotopi ir dazada tipa Udenstilpes
(kopa ar vismaz vienu no mates sugam): mazi un lieli
diki, karjeri, vecupes. Vairosanas biotopi ir tie pasi, kas
baroSanas biotopi. Hibernacija notiek zem dadens
baroSanas biotopos vai uz sauszemes alas. Barojas ar
vabolém, kapuriem, lidojosiem kukainiem. Ed citus
abiniekus, kurkulus, zivju mazulus. Kurkuli dzivo Gdent
l[dz metamorfozei, juveniliem ir Gdens un pieddens
dzives veids. Dzimumgatavibu sasniedz tresaja dzives
gada (Pupins, Pupina 2011).

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Projekta UrbUmbrella LV teritorijas konstatétas rapuju sugas un
to raksturigie biotopi

Sila kirzaka (Lacerta agilis L.)
Aizsardzibas statuss: TAS, SG 3, HD IV, BC Il.
Projekta teritorija suga sastopama reti un nevienmérigi.

Pieaugusu Tpatnu kopgarums parasti sasniedz 18-25 cm, no kuriem aptuveni divas tresdalas
veido aste. Kermenis ir robusts, ar relativi platu galvu un spécigam kajam, kas pielagotas aktivai
kustibai pa substratu. Zvinas ir granulozas, muguras
virspusé ar nelielam, raksturigi izkartotam
plakandzeltenam vai baltam punktinveida zimém, ko
norobezo tumsakas linijas. Krasojums varié -—
mugura var bt brlna, peléciga vai zalgani brina.
Reproduktivas sezonas laika tévini izcelas ar spilgti
zalu sanu un muguras krasojumu, kas kalpo ka
vizuals signals teritorijas aizsardziba un matiSu
piesaisté. Matitem  raksturigs  piesardzigaks
krasojums — bringans tonis ar skaidri izteiktam
svitram un tumsiem ovaliem plankumiem sanos.

Biotopu izvélé dod prieksroku atklatiem vai pusatklatiem sauszemes biotopiem ar mozaikveida
struktdru. Suga ir izplatita sausas plavas, kapas, virsajos, mezmalas, izcirtumos un gar celmalam,
kur substrats ir labi drenéts un saulains. Svarigi ir art mikrobiotopi — grauzeju alas, zemsedzes
spraugas un vegetacijas aizsegs, kas nodrosina efektivu slépsanos un ziemas gulas iespéjas.

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Plavas kirzaka (Zootoca vivipara Jacq.)
Suga izplatita visa Projekta teritorija, sastopama biezi.

Pieaugusu Tpatnu kopgarums parasti sasniedz 14-18 cm, no kuriem apméram puse ir aste.
Kermenis slaids, galva nedaudz atdalita no kakla, kajas proporcionali 1sakas neka lidzigam sugam
(piem., sila kirzakai). Zvinas ir gludas, ciesi sakartotas,
nodrosinot labu kustibu slégta vegetacija un mitra
biotopa. Muguras krasojums parasti brians vai
pelécigs ar tumsakam sanu joslam un sikam
plankumainam  struktiram. DazZiem téviniem
reproduktivas sezonas laika vérojams dzeltenigs vai
oranZigs véderpuses tonis. Matites krasojums
vienmeérigaks, ar garenisku gaisu svitru muguras vidd.

Biotopu izveéle ir ciesi saistita ar mitru un méreni atklatu vegetaciju. Suga sastopama purvainas
plavas, mitras mezmalas, klidras purvos, gravju malas, ka ari skraju mezu un kriimaju biotopos.
Tai batiski ir mikrobiotopi ar pietiekamu segumu un substrata mitrumu — stnu lakas, zalu puduri,
kritusi koka stumbri un lapu kaudzes, kas nodroSina termoregulacijas un sléptuves iespéjas. Suga
ir diurna un Tpasi aktiva siltakas diennakts stundas, izmantojot sauli kermena temperatiras
uzturésanai.

Attéls: Sugas raksturigs biotops Projekta teritorija.

21



Austrumu glodene (Anguis colchica Nordmann)
Jauna suga Latvijai, atrasta 2021. gada. Suga Projekta teritorija sastopama reti.

Morfologiski St suga raksturojas ar iegarenu, cilindrisku kermeni, kura garums parasti sasniedz
20-40 cm. Kermenis ir gluds un parklats ar sikam,
spidigam zvinam, kas pieskir tam metalisku nokrasu.
Krasojums varié no pelécigi bruna lidz vara vai bronzas
tonim; téviniem bieZi ir vienmérigaks tonis, savukart
matitém un jaunajiem ipatniem var bit tumsa,
gareniska linija muguras centra. Dazkart novérojamas
tumsas sanu svitras. Veders parasti ir tumsaks —
pelécigs vai melns. Glodeném atskirtba no ¢uskam ir
redzamas acu plakstinu kustibas. Galva ir neliela un
nenosakami atdalita no kermena, aste gara. Péc astes zaudésanas ta var dal€ji atjaunoties, tacu
ta kllst 1saka un cita krasojuma.

Suga apdzivo dazadus biotopus — lapu koku un jauktos mezZus, meZmalas, krimajus, plavas ar
kuplu vegetaciju, darzu un lauksaimniecibas teritorijas. Butisks ir blivaks augsnes segums un
sléptuves, pieméram, kritusi balki, akmeni, lapu un zaru kaudzes, kas nodrosSina aizsardzibu no
pléséjiem un palidz termoregulacija. Glodene ir I€éna, bieZi uzturas zemsedzé un lielakoties ir
kréslas un nakts aktiva, pielagota dzivei slépta vide. Barojas galvenokart ar bezmugurkaulniekiem
— kailgliemeziem, sliekam un kukainiem.

Attéls: Sugas raksturigs biotops Projekta teritorija.
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Parastais zalktis (Natrix natrix L.)
Suga izplatita visa Projekta teritorija, sastopama biezi.

Neindiga Clska Latvija, viena no Latvijas raksturigakajam rapuju sugam. Pieaugusi zalksi parasti
sasniedz 80—120 cm garumu, retak lidz pat 150 cm.
Kermenis ir apaligs, bet ne tik drukns ka odzém, un
galva ir nedaudz atdalita no kakla, veidojot
maigaku konturu. Zalksa visraksturigaka iezime ir
dzeltenie vai gaisi oranzie puslokveida plankumi
galvas sanos, tiesi aiz acim, kas veido ta saukto
“dzelteno ausu” zZimi. Kermena krasojums parasti ir
tumsi zals, bringans vai peléks ar smalkiem,
tumsiem punktiem vai skérssvitram. Zalksa acim ir
apalas zilites, kas norada uz aktivu dienas
dzivesveidu. Aste ir gara un pakapeniski sasaurinas.

Apdzivo mitras un saulainas vietas. To visbiezak var sastapt pie dikiem, ezeriem, upém,
gravjiem, purviem un applistosSiem zalajiem. Zalktis bieZi uzturas mezmalas, plavas un darzu
tuvuma, kur netalu atrodas tdenstilpes.

Attéls: Sugas raksturigs biotops Projekta teritorija.

Parasta odze (Vipera berus L.)
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Suga Projekta teritorija sastopama reti.

Vieniga indiga CUska, kas sastopama Latvija. Ta ir saméra neliela — parasti 50-70 cm gara, matites
biezi vien ir nedaudz garakas un druknakas neka tévini. Odzes kermenis ir spécigs, viegli
cilindrisks, ar skaidri atSkiramam  zvinam.
Raksturigaka pazime ir zigzagveida tumsa svitra pa
muguras vidu, kas kontrasté ar paréjo kermena
krasu. Téviniem mugura nereti ir peléka vai
sudrabaini peléka, bet matites biezak briinganas,
vara vai tumsi brinas. Galva ir trijstirveida un
nedaudz plataka par kaklu, uz tas var saskatit
raksturigu V veida zimi.

Odzes sastopamas saulainas mezmalas, izcirtumos,
krimajos, purvu malas un plavas ar retu vegetaciju.
Svarigi, lai biotopa bitu pietiekams mitrums un grauzéju populacija, kas ir to galvenais baribas
avots. Odzém patik art saules sakarséti akmeni un balki, kur tas var sasildities péc nakts
atdziSanas. Latvija Tpasi biezi odzes var redzét pavasari, kad tas iznak no ziemas migam un aktivi
meklé sauli.

Attéls: Sugas raksturigs biotops Projekta teritorija.

Eiropas purva brunurupucis (Emys orbicularis L.)

24



Loti reta suga Projekta teritorija, zinama viena 1980.g. atradne (Pupins, Pupina 2007).
Aizsardzibas statuss: TAS, SG 0, HD II, IV, BC II.

Karapakss (augSé€jais vairogs) ir gluds, ovals, nedaudz izliekts un kustigi savienots ar plastronu
(apakséjais  vairogs). Pieauguso brunurupucu
karapaksa garums ir [idz 210 mm, brunurupuca svars
ir [idz 1 kg. BieZi vien karapaksam nav skaidri izteiktu
plankumu. Plastrons ir tumspeléks vai melns, ka art
dzeltenigs ar lieliem tum3$pelékiem plankumiem.

Eiropas purva brunurupucis Latvija apdzivo
saldidens 0ddenstilpes: nelielus ezerus, Iicus,
zivsaimniecibas dikus, vecupes, zemos purvus ar
pietieckamu UGdens spogula platibu. Tie dod
prieksroku stavosam tdenstilpém vai Gdenstilpem ar
Iénu straumi, dinainu dibenu un ar bagatu Gdens un pietddens vegetaciju, ar sauli labi apsilditam
udenstilpem. Ka baribas Gdenstilpes brunurupuci izmanto ari nelielas tGdenstilpes, kuras vasara
var arl izzut. Latvijas klimatiskos apstaklos iespéjai sasildities purva brunurupucu dzive ir Tpasa
nozime, tadel ir svarigi, lai biotopa butu tam értas vietas: kritusu koku stumbri, zales cini utt.
Sugas baribas spektru sastada tGdens bezmugurkaulnieki: gliemezi, odu un makstenu kapuri,
udensvaboles, sparu kapuri, sliekas u.c., ari mugurkaulniekus: kurkulus, tritonus, vardes, zivis.

Attéls: Sugas atradnes biotops Projekta teritorija (prieksa Invazivs augs oslapu klava Acer negundo).
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Projekta UrbUmbrella LV teritorijas mérka invazivas sugas
un invadétie biotopi

Rotans (Perccottus glenii Dybowski)
Invaziva suga.

Bentiska saldldens zivs, kuras dabiskas izplatibas areals aptver Austrumaziju — Amiras baseinu,
Ziemelkinu un Korejas pussalu. Latvija suga nonakusi ka invaziva svessuga, galvenokart ar zivju
mazulu un akvakultiras materiala parvesanu, ka ari iespéjamiem akvariju izlaides gadijumiem.
Suga konstatéta vairakas upju baseinu sistémas, tai skaita dienvidaustrumu Latvijas tdenstilpés.

Suga raksturojas ar 1su, masivu kermeni, kura garums parasti ir 8—18 cm, ar relativi lielu, platu
galvu un plasu mutes atvérumu, kas lauj uznemt salidzinosi lielu laupTjumu. Muguras puse tumsi
olivbrina Iidz pelécigi brina ar neregulariem
tumsiem plankumiem un marmora veida rakstu,
véderpuse gaisaka.

Biotopu zina suga dod prieksroku nelielam, stavosam
vai léni tekosam, seklam udenstilpém ar bagatigu
udensaugu vegetaciju — dikiem, vecupém, gravjiem,
kldras karjeriem un mezu lamu sistemam. Suga ir loti
toleranta pret hipoksiskiem apstakliem un organisko piesarnojumu, spé&j parziemot mazos,
aizsalstoSos udenos un veidot blivas populacijas. Ka pléséjs barojas ar bezmugurkaulniekiem,
zivju ikriem un mazuliem, ka art abinieku ikriem un kapuriem.

Attéls: Sugas invadéts biotops Projekta teritorija.
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Sarkanausu brunurupucis (Trachemys scripra Thunberg and Schoepff)
Invaziva suga.

Saldudens brunrupucu suga, kuras dabiska izcelsmes areals atrodas Ziemelamerika —
Centralajos un Dienvidrietumos Misisipi baseina un Meksikas I1¢a regiona. Eiropa — tostarp arl
Latvija — &1 suga paradijusies ka ievesta suga,
galvenokart pateicoties majdzivnieku tirdzniecibai un
cilveku tikumam “atlaist briviba” brunrupucus, kad
tie klUst nevajadzigi. Karapaksa forma ir plakana un
ovala, biezi ar nelielu, pusaudZu vecuma redzamu
“kili”; ar vecumu bruna klGst tumsaka. Galvas sanos ir
raksturigi sarkani vai oranzi plankumi. Dzives ilgums
potenciali 30 gadi un ilgak.

Sarkanausu brunurupucis ir Gdens suga, kas dabiska

vidé dod priekSroku lénam teko$am vai stavosam saldidens tdenstilpém: ezeriem, dikiem,
IeEniem upes posmiem, purviem, gravjiem ar mikstu dibenu, vegetaciju un ar sauloSanas vietam
adent: akmeniem un sakrituSiem kokiem. Visédaji, barojas gan ar augiem, gan ar
bezmugurkaulniekiem, zivim un abiniekiem.

Sarkanausu brunurupucis ir Invaziva suga, viena no pasaules 100 vissliktakajam invazivam sugam.
Tas konkuré Latvija ar vietéjo Eiropas purva brunurupuci par baribu un par sildisanas un olu
désanas vietam. Sarkanausu brunurupudi ir aktivaki un agresivaki — konkurences spiediena dé|
vietéjiem brunrupuciem var samazinaties aktivitate, baribas sagremosanas atrums, reprodukcijas
iespéjas. Suga var parnest parazitus un slimibas, kas ir jaunas vietéjam sugam, tas palielina
patogénu riskus vietéjai herpetofaunai.

Attéls: Sugas atradnes biotops Projekta teritorija.
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VokalizéjoSo abinieku uzskaite un bioindikacija Projekta

UrbUmbrella Latvijas teritorija

Metodes

Bezastaino abinieku (varzZu, krupju u.tt.) uzskaite tika veikta saskana ar Latvijas abinieku un rapulu
fona monitoringa metodiku ar izmainam (Ceirans, Puping 2020):

Bezastaino abinieku téviniem vairosanas laika ir raksturigi skali riesta saucieni jeb vokalizacija,
kas ir sugas specifiska, biezi dzirdama no liela attaluma, un salidzinosi isa laika lauj veikt liela
méroga uzskaites ar ierobezotiem lidzekliem. lzmantojot vokalizéjosu tévinu uzskaisu datus, ir
iespéjams veikt ekstrapolacijas minimala iespéjama vairojosas populacijas izméra noteikSanai
konkréta teritorija (Ceirans u.c. 2020).

UzskaiSu biezums un apstakli

Lai noklatu visu sugu abinieku vairoSanas aktivitates pikus ir javeic vismaz 3 uzskaites: i) 1-15
Aprilis, ii) 16—30 Aprilis, un iii) 20 Maijs—20 Junijs. Aktivitasu piki var bat batiski nobiditi dazados
gados (1.2. attéls) un uzskaiSu laiks ir japieskano katra konkréta gada klimatiskajam 1patnibam.
Uzskaitém jaizvelas dienas ar iespéjami siltaka laika prognozém konkrétajam periodam, kad
gaidama augsta temperatira diena. Optimalais laiks pirmajai uzskaitei (brGnajam vardém,
parastajam krupim) ir pirma nedéla sakoties jebkurai abinieku vokalizacijas aktivitatei pavasari
(biezak saskan ar relativi siltaku laiku péc lietainam diena aprila 1.-2. dekade), bet optimalais laiks
treSajai uzskaitei (zalajam vardém) ir silta anticiklona apstakli vasaras sakuma, [idz Janiem. Viena
vai divas uzskaites ar 7-10 dienu intervaliem péc pirmas uzskaites, kura konstatéta laba
vokalizéSana, ir optimalas atseviskam velak riestojoSu agra pavasara sugu populacijam, ka arl
pavasara perioda vidl vairojosam sugam.

Labakais uzskaites laiks parasti ir ar vakara mijkrésla iestasanos, jo tumsa vairuma gadijumu
aktivitate ir augstaka, lai gan daZos gadijumos (zalas vardes agri pavasari, atmosféras fronte
vakarpusé, auksts véjs) aktivitate nakti var kristies; naktis ir labaka balsu dzirdamiba. leteicams
veikt uzskaites vietas pirmas iepazisanas apmekléjumus diena, bet turpmakas uzskaites — péc
vakara mijkrés|a iestasanas.

Uzskaisu veiksana

Pirms uzskaites veikSanas iepazistas ar paredzamo uzskaiSu punktu atrasanas vietam karté un
veic to apmekléjuma secibas planoSanu. Uzskaisu vietas novérotajs nosaka vokalizéjoSu abinieku
sugas un to Tpatnu skaitu vismaz 5 mina3u ilga perioda. Ipatnu skaits tiek novértéts péc vienlaicigi
vokalizéjosSu Tpatnu skaita vai péc to novietojuma, jo uzskaites laiks ir pietiekosi 1ss, lai tie
nepaspétu batiski izmainit savu atraSanas vietu. Péc sakotnéja Tpatnu skaita novértéjuma, lai
precizak noteiktu skaitu, péc iespéjas jamégina tuvoties vokalizacijas vietai un javirzas gar
tdenstilpes krastu iespéjami garaka krasta posma. Ja to atlauj diennakts laiks, krastu stavoklis un
vizualu skérslu trikums, Gdenstilpé veic abinieku un to ikru vizualos novérojumus, atziméjot
vizuali novéroto abinieku aktivitati (vokalize vai ne) un iespé&jamo lidzdalibu vairoSanas procesa
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(resp. — pieaudzis, nepieaudzis, ipatna izmérs). Ja vokalizéjosSo tévinu skaits nav precizi nosakams,
tad novérotajs atzime savu minimalo un maksimalo vértéjumu.

Uzskaites apstaklus — pulkstenis, gaisa temperatira, véja atrums (Boforta skala) un laika apstaklu
kodu atzimé dota parauglaukuma uzskaites pirmaja, pédéja punkta, un viduspunkta, lai
apstiprinatu laika apstaklu piemeérotibu uzskaitei. UzskaiSu rezultati un apstakli tiek atziméti lauka
protokolos, saucienu virzieni un attalumi tiek vélak precizéti izmantojot kartografiskos
materialus, un katrai uzskaitei tiek sagatavots apseko$anas protokols Word formata.

Boforta skala véjam:

Kods Metri/sekundé | Vé&ja apstaklu | Pazimes
nosaukums

0 0-0.5 Bezvéjs Dami celas taisni uz augsu, véja virziens nav
nosakams

1 0.6-1.7 Loti Iéns Dami celas uz augsu ieslipi, var noteikt véja
virzienu

2 1.8-3.3 Léns Véja kustibu jit uz sejas, caukst koku lapas

3 3,4-5,2 Viegls Kustas lapas un siki zarini, viegli plandas karogi

4* 53-7,4 Meérens Lokas tievi koku zari, aizpQs papiru

5% 7,5-9,8 Meéreni stiprs | Lokas koku zari un nelieli kocini, glti lietot
lietussargu

* Sados apstaklos uzskaiti veikt nav ieteicams
Laika apstaklu kodi

0 - skaidras debesis ar atseviskiem makoniem

1 — mainigs makonu daudzums vai daléji nomacies

2 — nomakusas debesis

3 — bieza migla

4 — neliels lietus, netrauceé abinieku balsu saklausisanai uzskaitei
5 —stipra lietusgaze

Sugu kodi

Pf - varzkrupis (Pelobates fuscus)

Bu — parastais krupis (Bufo bufo)

Bv - zalais krupis (Bufotes viridis)

Ra - purva varde (Rana arvalis)

Rt - parasta varde (Rana temporaria)

Pe - zalas vardes (Pelophylax esculentus, P. ridibundus, P.lessonae)

Datu analize

Analizé izmanto maksimalo viena apmekléjuma konstatéto vokalizéjoSo tévinu skaitu dotaja
udenstilpé vai gravi. Katrai sugai izmanto viena gada rezultatus, datus no vairakiem gadiem
vienam parauglaukumam nepavieno, jo abinieku populacijas var parvietoties starp tdenstilpém
dazados gados.
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Analizé izmanto maksimalo viena apmekléjuma konstatéto vokalizéjoSo tévinu skaitu dotaja
Udenstilpé vai gravi. Katrai sugai izmanto viena gada rezultatus, datus no vairakiem gadiem
vienam parauglaukumam nepavieno, jo abinieku populacijas var parvietoties starp tdenstilpém
dazados gados.

Abinieku populaciju novértéjumam izmanto divas metrikas. Pirma ir vokalizéjoSo tévinu blivums
parauglaukuma (Dc), kas batiba ir Gdenstilpes kategorijas specifiska uzskaiSu datu ekstrapolacija
uz visam dota parauglaukuma udenstilpém. Katrai Udenstilpes kategorijai izmanto kopé€jo
uzskaités konstatéto vokalizéjoso tévinu skaitu un kopéja pret apsekoto biotopu attiecibu. Mazas
tdenstilpes (<0.5 ha) pilniba atrodas saucienu dzirdamibas attaluma, tade] tas tiek apstradatas
ka vienibas, bet lielakam tdenstilpém, gravjiem un kidras laukiem par apsekotu uzskata tikai
teritoriju novérotaja dzirdes spéju robezas. Ja vien uzskaites dati un lauka piezimes neliecina par
citiem attalumiem, pienem, ka minimalais saucienu dzirdamibas attalums zalajam vardem,
kokvardei, zalajam un smilSu krupjiem ir 500 m, parastajam krupim -150 m, purva vardei un
ugunskrupim - 100 m, bet parastajai vardei un varzkrupim — 50 m.

Dc metriku aprékina sekojosi:

C+Pt
Li~py

Dc =
¢ S

kur Dc —ir vokalizéjoSu tévinu blivums parauglaukuma; X — ir summeéjums sekojosam udenstilpnu
kategorijam (i): loti mazas (>0.01 ha), mazas (0.02-0.49 ha), vidéjas (0.5-10.0 ha), lielas (>10.0 ha)
stavosas udenstilpes, gravji, purvi un ktdras lauki ar savstarpé€ji savienotam lamam vai daudzam
nelielam udenstilpeém; C — uzskaititais vokalizéjosu tévinu kopskaits kategorija i, Pt — kopé€jais i
kategorijas biotopa daudzums, kas attiecigi mazam tdenstilpém ir kopskaits, vidéja izmeéra vai
lielam tdenstilpeém ir krasta linijas perimetrs, gravjiem ir garums, bet purviem un kadras laukiem
— laukums; Ps — apsekota biotopa daudzums i kategorija, kas atkariba no kategorijas mérams
skaita, perimetra, garuma vai laukuma; S — parauglaukuma laukums.

Attalumu, garumu un laukumu meérijumus veic ortofoto kartés izmantojot karSu meérogus vai
karSu elektroniskajas versijas izmantojot jebkuru atbilstoSu datorprogrammu. Otra metrika
(MAFD) parvérs vokalizéjosu tévinu datus pieauguSo abinieku minimala populacijas lieluma
novértéjuma. Sis novértéjums ir balstits uz vokalizéjosu tévinu detekté$anas varbitibam un
dzimumu attiecibas populacija, kas sniegti literatliras avotos. Sakara ar to, ka dotas metrikas
aprékina tiek izmantotas detektésanas varbutibu maksimalas vértibas idealos uzskaites apstaklos
aktivitates piki (kas diez vai atbildis monitoringa apstakliem veicot daudzu parauglaukumu
monitoringu), tad Sis novértéjums caurméra bis zemaks par readlo populacijas lielumu un tiks
aprékinats minimalais populacijas blivums.

MAFD metriku aprékina sekojosi:

Dc

MAFD =
Ma * Mp * Ms

kur MAFD — ir pieauguso abinieku minimalais populacijas blivums parauglaukuma; Dc —
vokalizejosu tevinu blivums parauglaukuma; Ma — aktivitates pika laika vokalizéjoso tévinu
Tpatsvars (no tiem, kas dotaja bridr ir Gdenstilpe); Mp — dala no pieauguso tévinu kopégjas
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populacijas, kas atrodas Gdenstilpés aktivitates pika laika; Ms — tévinu Tpatsvars populacija. Sugai
specifiskie Ma, Mp, Ms ir nemti no publicétiem pétijumiem (1.1. tabula). Ms tiek izmantotas
realas dzimumu attiecibas, kas sauszemes sugam atskiras no operativas (tadas, kas novérojamas
ddenstilpés vairosanas laika) par aptuveni 15% (Loman, Madsen 2010; Vojar u.c. 2015).

Zinot pétamas teritorijas laukumu, MAFD metriku var izmantot bezastaino abinieku populaciju
lieluma novertéjumos, kas nepiecieSami valsts saistibu izpildei zinojuma par ES Biotopu Direktivas
ievieSanu atbilstosi tas 17. panta prasibam vai ari 1pasi aizsargajamo dabas teritoriju planiem.

Vizualajiem novérojumiem pielieto sekojosas detektésanas varbtibas (Ceirans u.c. 2020):0.75 —
kad nav skérsJu vizualiem uz Gdens virsmas un ddens slant esoSiem abinieku novérojumiem,
kuriem vérojama aktiva uzvediba (parvietoSanas, parosanas, riesta saucieni); 0.50 — kad nav
skerslu Gdens virsmas novérojumiem, tacu tdens slana caurredzamiba ir zema vai nav aktivas
uzvedibas; 0.20 — kad pastav batiski Skérsli vizualiem novérojumiem; 0.10 — atsevisSkiem gadijuma
novérojumiem. Ikru virtenu un ikru kamolu detektésanas varbutibu pienem ka 0.90 (Faccio 2011).
Ikru uzskaiSu rezultatus transformé attiecigaja tévinu skaita izmantojot 1.1. tabula sniegto
dzimumu attiecibu, dzimumu attiecibu izmanto ari vizuali konstatétajam nezinama dzimuma
udenstilpés pastavigi dzivojosam zalajam vardém un ugunskrupjiem (un pretéji — praktiski tikai
tévini brivi parvietojas sauszemes sugu — brtno varzu un krupju vairoSanas vietas). Tad izmanto
Ma, lai transformétu vizualo uzskaisSu rezultatus virtualos vokalizéjoSos tévinos, pievienotu ne-
detektétos tévinus tdenstilpnu rezultatiem, veiktu aprékinus izmantojot abas augsta aprakstitas
formulas un aprékinatu NDE metriku, kas ietver gan vizualos datus, gan vokalizéjoSu abinieku
uzskaites (Ceirans u.c. 2020); NDE metriku var izmantot ka papildus raditaju parauglaukumiem,
kur uzskaites veiktas parsvara diena un vokalizéjoSu abinieku aktivitate bijusi saméra zema.

Tabula 1. Parametri, ko izmanto MAFD aprékina formula (vidéjaiststandartnovirze, ja sniegts vairakos
avotos)

Ma — aktivitates pika laika vokalizéjoso tévinu ipatsvars (no tiem, kas dotaja bridi ir Gdenstilpé); Mp — dala no
pieauguso tévinu kopéjas populdcijas, kas atrodas tdenstilpés aktivitates pika laika; Ms — tévinu ipatsvars populacija.
Vairdku literatiras avotu gadijuma pie parametra superskripta atzimétais burts atbilst burtam pie literatdras avota.

Sarkanvédera ugunskrupis 0.61 1.00+0.00 0.56%0.07 Ceirans u.c. 2020
(Bombina bombina)

Varikrupis (Pelobates fuscus) 0.29 0.65+0.04  0.55%0.04 Ceirans u.c. 2020
Parastais krupis (Bufo bufo) 0.18 0.78t0.08  0.66%0.09 Ceirans u.c. 2020

Smilu krupis (Epidalea calamita) 0.39° 0.71+0.06° 0.53+0.02° a—Arak 1988; "=Sinsch 1992, Stevens
u.c. 2003; “=Sinsch 1992, Sinsch u.c.
2015, Drobenkov 2018

Zalais krupis (Bufotes viridis) 0.39° 0.71° 0.50+0.10° ab_triikst datu, precizéjams, Zeit
pienemts, ka analogisks smilsu
krupim; “=Sinsch 2007, Zhelev u.c.
2014, Sinsch u.c. 2015

Kokvarde (Hyla arborea) 0.58 0.72 0.55+0.04 Ceirans u.c. 2020

Purva varde, parasta varde 0.30 0.95+0.05 0.48+0.06 Ceirans u.c. 2020

(Rana arvalis, R.temporaria)

Dika varde, zala varde 0.63 1.00£0.00 L 0.4710.14 Ceirans u.c. 2020

(Pelophylax lessonae, P.esculentus) E 0.36+0.08

Ezera varde 0.63* 1.00+0.00  0.50+0.15° 2—trokst datu, pienemts, ka analogisks
(Pelophylax ridibundus) zalajam vardém; "~Ayaz u.c. 2007,

Erismis 2011, Zhelev u.c. 2014,
Yermokhin u.c. 2017
1L - P.lessonae, E - P.esculentus, aprékinos izmanto vienkar3otu pieeju, kas balstas uz citos pétijumos novérotu L/E
Tpatnu attiecibas dazada izméra adenstilpés: L parametru izmanto nelielu Gdenstilpnu un gravju uzskaisu datos, E —
lielam Gdenstilpém, bet (L+E)/2 — vidéja izméra adenstilpém.
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Rezultati

Parauglaukums: Projekta UrbUmbrella LV teritorija

Abinieku balsu uzskaites datu forma - 1

Datums: 05.04.2025.
Uzskaites veicéjs: M.Pupins

Uzskaites apstak|u raksturojums:

Npk. karté un Pulkstenis Temperatira VEéjs (kods) Laika apstakli
rezultatos (kods)
Uzsakot Pond_01_01 20.20 14 1 1
Viduspunkts Pond_02_01 21.30 11 0 1
Pabeidzot Pond_03 02 22.30 8 2 1

Parauglaukuma karte ar uzskaites vietam:

(Pond_Voc_01.02

S pond. Voc 01_02

NS | gPond_Voc_ 02.01
/55 PondiVoed03_01 © Y

RN Iw/ ;
Y ¥ 4
V7 Al ond_Voc 01-0

@

3 ; /s
4 y
e, 3 4 %
D), L

% T
”

& -‘\ / ¢ N
; e "
R Google Earth

V4 Oa&;@

Apraksti:
Pond_01 — maksligs dikis ar dambi Daugavas krasta. Pond_02 — vidéjais zivju dikis ar ietekoSo strautu un
izteku uz Pond-02. Pond_03 — liels zivju dikis ar pieguloSiem purviem un izteku.

Uzskaites rezultati:

Punkts | Geogr. Geogr. Vokalizejosie, Vizuali noveérotie, Piezimes
koord. N koord. E virziens & virziens & attalums
attalums (m) (m)

Pond_01 01 | 55.869503° | 26.620579° | Bul-2 ZR50m

Pond_01 02 | 55.872742° | 26.626535°

Pond_02_01 | 55.873287° | 26.595873° | Rt1-2 Z20m

Pond_02_02 | 55.874577° | 26.597840° | Bul-2 R50m

Pond_03_01 | 55.872733° | 26.592576°

Pond_03_02 | 55.873285° | 26.588571°
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Abinieku balsu uzskaites datu forma - 2

Parauglaukums: Projekta UrbUmbrella LV teritorija
Datums: 15.04.2025.
Uzskaites veicéjs: M.Pupins

Uzskaites apstak|u raksturojums:

Npk. karté un Pulkstenis Temperatira VEéjs (kods) Laika apstakli
rezultatos (kods)
Uzsakot Pond_01_01 20.40 17 1 1
Viduspunkts Pond_02_01 21.20 14 1 1
Pabeidzot Pond_03 02 22.20 10 0 1

Parauglaukuma karte ar uzskaites vietam:

@ond_Voc_O 1.02

. Vog 0102 | gpond_Voc 02,01
Y

M N
/s PondiVoed03_01 ©

.

Apraksti:

Pond_01 — maksligs dikis ar dambi Daugavas krasta. Pond_02 — vidéjais zivju dikis ar ietekoSo strautu un
izteku uz Pond-02. Pond_03 — liels zivju dikis ar pieguloSiem purviem un izteku.

Uzskaites rezultati:

Punkts | Geogr. Geogr. Vokalizejosie, Vizuali noveérotie, Piezimes
koord. N koord. E virziens & virziens & attalums
attalums (m) (m)
Pond_01_01 | 55.869503° | 26.620579°
Pond_01 02 | 55.872742° | 26.626535° | Rt2-3 DR20m
Pond_02_01 | 55.873287° | 26.595873° | Pf1 ZR20m
Pond_02_02 | 55.874577° | 26.597840° | Ra2-3 ZR50m
Pond_03_01 | 55.872733° | 26.592576° Bul uz cela
Pond_03_02 | 55.873285° | 26.588571°
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Abinieku balsu uzskaites datu forma - Bv
Parauglaukums: Projekta UrbUmbrella LV teritorija
Datums: 13.05.2025.

Uzskaites veicéjs: M.Pupins

Uzskaites apstak|u raksturojums:

Npk. karté un Pulkstenis Temperatira Véjs (kods) Laika apstakli
rezultatos (kods)
Uzsakot Pond_01_01 21.20 19 1 1
Viduspunkts Pond_02_01 21.50 15 1 1
Pabeidzot Pond_03_02 22.40 14 1 2

Parauglaukuma karte ar uzskaites vietam:

(Pond_Voc_01.02

. Vog 0102 | gpond_Voc 02,01
Y

Apraksti:
Pond_01 — maksligs dikis ar dambi Daugavas krasta. Pond_02 — vidéjais zivju dikis ar ietekoSo strautu un
izteku uz Pond-02. Pond_03 — liels zivju dikis ar pieguloSiem purviem un izteku.

Uzskaites rezultati:

Punkts | Geogr. Geogr. Vokalizejosie, Vizuali noveérotie, Piezimes
koord. N koord. E virziens & virziens & attalums
attalums (m) (m)

Pond_01_01 | 55.869503° | 26.620579°
Pond_01_02 | 55.872742° | 26.626535°
Pond_02_01 | 55.873287° | 26.595873°
Pond_02_02 | 55.874577° | 26.597840° | Bv1-2 DR50m
Pel-2 R20m
Pond_03_01 | 55.872733° | 26.592576° | Pe2-3 ZA100m
Pond_03_02 | 55.873285° | 26.588571°
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Abinieku balsu uzskaites datu forma - 3
Parauglaukums: Projekta UrbUmbrella LV teritorija
Datums: 12.06.2025.

Uzskaites veicéjs: M.Pupins

Uzskaites apstak|u raksturojums:

Npk. karté un Pulkstenis Temperatira Véjs (kods) Laika apstakli
rezultatos (kods)
Uzsakot Pond_01_01 22.10 24 1 1
Viduspunkts Pond_02_01 23.20 22 0 1
Pabeidzot Pond_03_02 23.50 17 0 1

Parauglaukuma karte ar uzskaites vietam:

(Pond_Voc_01.02

. Vog 0102 | gpond_Voc 02,01
Y

Apraksti:
Pond_01 — maksligs dikis ar dambi Daugavas krasta. Pond_02 — vidéjais zivju dikis ar ietekoSo strautu un
izteku uz Pond-02. Pond_03 — liels zivju dikis ar pieguloSiem purviem un izteku.

Uzskaites rezultati:

Punkts | Geogr. Geogr. Vokalizejosie, Vizuali noveérotie, Piezimes
koord. N koord. E virziens & virziens & attalums
attalums (m) (m)

Pond_01_01 | 55.869503° | 26.620579°
Pond_01_02 | 55.872742° | 26.626535° | Pe2-3 DR30m
Pond_02_01 | 55.873287° | 26.595873°
Pond_02_02 | 55.874577° | 26.597840° | Pe2-3 DR40m
Pond_03_01 | 55.872733° | 26.592576° | Pe2-3 ZA100m
Pond_03_02 | 55.873285° | 26.588571°
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Astaino abinieku uzskaite Projekta UrbUmbrella Latvijas
teritorija

Metode

Astaino abinieku (lielais un mazais tritoni) uzskaite tika veikta saskana ar Latvijas abinieku un
rapulu fona monitoringa metodiku ar izmainam (Ceirans, Pupin§ 2020):

Lielais tritons ir saméra mazskaitliga suga ar sléptu dzivesveidu sauszemes fazes laika, tadel
uzskaites tiek veiktas visvieglak pétamaja dzives cikla posma, kada ir kapuru stadija Gdenstilpés.
Uzskaites veic ar keramtiklinu piekrastes josla, kas lauj salidzinoSi 1sa laika apsekot lielu
ddenstilpnu skaitu. Sis uzskaites izmantojamas informacijas iegGi$and par mazo tritonu
(Lissotriton vulgaris) un invazivo zivs sugu — rotanu (Perccottus glenii), kas liela tritona kapuru
uzskaités tiek nokerti ka blakusprodukti.

Uzskaisu veiksana

Uzskaites katra udenstilpé veic vienu reizi, labakais uzskaites laiks ir julija vidus-augusta sakums,
lai gan liela tritona kapuri Gdenstilpés var but sastopami no junija lidz septembra sakumam.
Vasaras sakuma kapuri ir nelieli un var bat gratak identificejami salidzinot ar vélakas attistibas
stadijas kapuriem, savukart augusta pieaug Gdenstilpnu izzGSanas riski, it ipasi karstas un sausas
vasaras, un lielaka dala kapuru vasaras beigas jau var bit izgajusi metamorfozi un pametusi
tdenstilpes.

Udenstilpnes apseko ar kermatiklinu litoralé, Gdensaugu vegetacija 0.1- 0.5 m dzilum3, virzoties
gar krasta [iniju, veicot vézienus tGdeni un parbaudot tiklina saturu. Jaseko vézienu garumam un
janoverté ta veiktais attalums metros, tiklina veiktajam attalumam adeni jabat vismaz 10 m.
Atzimé kerSanas dzilumu, laika apstaklus un veic 1su Udenstilpes aprakstu. Péc iesp€jas veic
biotopa foto dokumentésanu. Velak sagatavo apsekosanas protokolu Word formata. Neskatoties
uz tiklina Skérslaukuma nemsanu véra datu analizé, tiklina izmérs un forma var loti buatiski
ietekmét uzskaiSu rezultatus, tade| ieteicams neizveléties parak mazus keramtiklinus un péc
iespéjas izmantot viena un ta pasa izméra un formas tiklinus visa monitoringa laika.

Datu analize
Datu analize tendencu novertésanai un parauglaukumu salidzinasanai izmanto liela tritona

apdzivoto adenstilpnu Tpatsvaru un kapuru blivumu litoralé. Kapuru blivums Gdens slani tiek
aprékinats péc formulas:

kur B — kapuru blivums (gab/ms), N — nokerto kapuru skaits, S — keramtiklina skérslaukums (mz2),
| — kopéjais vézienu garums (m).



Zinot liela tritona kapuru blivumu, ir iespéjams novéertét kop€jo kapuru skaitu un tam aptuveni
atbilstoSu pieauguso tritonu skaitu. Jaatceras, ka $adas ekstrapolacijas ir loti neprecizas un
izmantojamas tikai, ja trukst citu datu par liela tritona populacijas lielumu parauglaukuma.

Kapuru kopskaitu Gdenstilpé apréekina péc sekojosas formulas:
Piarv=B *S *Dth,

kur Piarv— kopéjais kapuru skaits Gdenstilpé, B — uzskaités registrétais kapuru blivums (gab/m2), S
— kapuru apdzivotais laukums (mz2), Dth — kapuru apdzivotais Gdens slana dzilums (m).

Kapuru apdzivotais laukums mazas, aizaugusas Udenstilpes gadijuma var sakrist ar Gdenstilpes
laukumu, savukart citos gadijumos to var aptuveni novéertét péc lauka protokolos sniegtajiem
Udensaugu vegetacijas, parsvara iegrimusas, segumiem, jo kapuri izvairas no lielakam atklata
udens platitbam, kur nav sléptuvju (Dolmen 1988; Maletzky u.c. 2007), un vairakus metrus dzilas,
tritonam nepiemérotas tdenstilpes dalas iegrimusas vegetacijas segums vizuali nebus redzams.
Ja nav citu datu, tad pienem, ka kapuriem piemeérota dala atbilst lauka protokolos atzimétajam
kopéjam vegetacijas segumam (iznemot niedres), bet kapuru apdzivoto slana dzilums ir 0.75 m,
jo lielajam tritonam optimali ir [idz 0.5-1.0 m dzili biotopi (Reshetylo, Briggs 2014).

Pieauguso dzivnieku populacijas lielumu, kas atbilst aprékinatajam kapuru skaitam, var novértét
izmantojot liela tritona pécnacéju izdzivosanas raditajus: vidéjais ikru skaitu vienai matitei ir
~200, to bojaeja attistibas laika ir ¥50% (Karlsson u.c. 2007); iz8kiluSos tritonu kapuru izdzivoSanas
[Tdz metamorfozei varbitiba ~0.1, mirstiba ir augstaka attistibas sakuma stadijas, un izdzivoSanas
varbatiba attistibas videja posma ir ~0.2 (Bell, Lawton 1975); tadejadi, monitoringa uzskaisu laika
vienai liela tritona matitei ddenstilpés 10-20 pécnacéji.
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Rezultati

Liela tritona uzskaites datu forma - Tc
Parauglaukums: Projekta UrbUmbrella LV teritorija
Datums: 04.07.2025.

Uzskaites veicéjs: M.Pupins

Parauglaukuma karte ar uzskaites vietam:

(Pond_Voc_01.02

{ Q,Dond_Voc_02_01
)

@
O
o

Apraksti: Pond_01 — maksligs dikis ar dambi Daugavas krasta. Pond_02 — vid€jais zivju dikis ar ieteko$o
strautu un izteku uz Pond-02. Pond_03 - liels zivju dikis ar piegulosiem purviem un izteku.

Uzskaites rezultati:

Biotopa nr. karté Pond_01_01 Pond_01_02 Pond_02_01 Pond_02_02 Pond_03_01 Pond_03_02

Biotopa Google Earth | 55.869503° 55.872742° 55.873287° 55.874577° 55.872733° 55.873285°

koordinatas 26.620579° 26.626535° 26.595873° 26.597840° 26.592576° 26.588571°

Biotops maksligs dikis maksligs dikis ar | vidg&jais zivju dikis | vidéjais zivju dikis | liels zivju dikis ar | liels zivju dikis ar
ar dambi dambi Daugavas | ar ietekoso ar ietekoso piegulosiem piegulosiem
Daugavas krasta strautu un izteku | strautu unizteku | purviem un purviem un
krasta uz Pond-02 uz Pond-02 izteku izteku

T.cristatus (kapuri) 1

L.vulgaris (kapuri) 2 4

Smélienu skaits 10 10 10 10 10 10

(L=1m)

Laika apstakl]i Saule Saule Saule Saule, makoni Saule, makoni Saule, makoni

Gaisa t°C 26 26 26 25 26 27

Udens t°C 19 19 20 20 18 18

KerSanas dzilums, m 0.1-0.5 0.1-0.5 0.1-0.5 0.1-0.5 0.1-0.5 0.1-0.5

Udenstilpes dzilums, 2 2 1,5 1,5 2 2

m

Vegetacij | iegrimusi | 20 20 90 90 20 20

as e

aizaugum | peldoSie 10 20 60 60 10 10

s, %, helofiti 10 10 30 30 30 30

augi:

krasti izplauti

daléji izplauti| x X
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neizplauti X X X X
Krastu aizaugums ar 50 50 100 100 80 80
kramiem%
Krastu stavi
stavums slipi X X X X X
lezeni X
shksnaini
Dibens dunains X X X X X
malains
kadrains
smilsains | x X X
gransains

\

Attéls 2. T.cristatus un L.vulgaris kapuru biotops.
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Abinieku uzskaites datu analize

Tabula 1. Abinieku uzskaites datu aprékini un analize.

CAMC

Dika kods / Gegr. Gegr. Platiba Perimetrs  Perimetrs  Perimetrs
uzskaites koord. koord. (ha) (km) Pkl uzsk. Bufo

vietas kods N E josla (km)  uzsk.
josla (km)

Pelophylax esculentus complex

8 ©»
s 3 @
S (%) S hs]
g‘ 3 o v §
s S 5 = g
g g o S S
S S S o S
< o aQ a aQ
55.869503  26.620579 15,2661 1,787 1,787 0,304 0 0 15 0 0 0
55.872742  26.626535 0,293 2,5 0 0 0 25 0
55.873287  26.595873 2,786 0,788 0,788 0,788 1,5 0 0 1 0 0
Pon 55.874577  26.597840 0 25 15 0 25 15
55.872733  26.592576 10,6413 1,789 1,437 0,222 0 0 0 0 25 0
7 55.873285  26.588571 0,236 0 0 0 0 0 0

P 3 0
Vairojo$os populaciju min
lielums

%]
8 = X @»
S
s S g 2SE2x
= s Sg  §83 fo
g 2 S 3 S3E 9LF
i) & =] €88 &%
Pond_03 48 0 0 9 0
P 16 9 9 15
0 0 12 0
w 2
£ 9
(SIS
min vid max
0 0
484 2903
0 0
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_ Pond_03 Pond_02

Rana 50-100 10-50
temporaria

Pelobates 0 10-50
fuscus

Pelophylax 10-50 10-50
esculentus

complex

Bufotes viridis 10-50

ridis Y
Triturus 0 60-500
cristatus

i 0

Lissotriton 390-2900
vulgaris

Secinajumi
Pavisam UrbUmbrella Projekta teritorija sezona lauku uzskaité konstatétas 8 abinieku
sugas, t.sk. 3 no Tpasi aizsargajamo sugu saraksta (branais varzkrupis, zalais krupis, lielais

tritons) un vél 3, kas ieJautas Biotopu Direktivas pielikumos (parasta varde, purva varde,
zala varde).

Visur raksturigs neliels vokalizéjosu abinieku skaits. Sugu zina daudzveidigas, lai arl
skaitliska zina nelielas abinieku populacijas vairojas diki Pond_02. Sis ir vienigais no trim
dikiem, kura konstatétas 1pasi aizsargajamas sugas (visas 3 augstak uzskaititas).

Diki Pond_02 vairojas sekojosas bezastaino abinieku sugas: brlnais varzkrupis, parastais
krupis, zalais krupis, parasta varde, purva varde, zala varde. Katrai sugai — nelielas,
aptuveni 10-50 pieaugusu Tpatnu grupas.

Saja diki Pond_02 vairojas ari dazi desmiti [idz vairakiem simtiem lielo tritonu un arf Latvija
biezi sastopamais mazais tritons.

Blakus esosaja lielaja Rugelu diki Pond_03 abinieku sugu skaits ir nabadzigaks, sastopama
parasta varde, parastais krupis un zalas vardes, kuru populacijas ir lielakas (l'dz ~ 100
Tpatnu) neka mazakaja diki, tacu nav konstatétas 1pasi aizsargajamas sugas.

Rugelu tdenskratuve Pond_01, ir abinieku zina visnabadzigaka, Seit konstatéta tikai dazus
desmitus Tpatnu liela zalas vardes populacija.

41



Eiropas purva brunurupuca Emys orbicularis eDNS izpéte
Projekta UrbUmbrella Latvijas teritorija

Materiali un metodes

Purva brunurupucu eDNS izpéte tika veikta saskana ar Latvijas abinieku un rapulu fona
monitoringa metodiku ar izmainam (Ceirans, Pupin$ 2020):

Eiropas purva brunurupucis ir |oti reta suga Latvija, kurai parsvara zinami atseviski novérojumi,
un fona monitorings ietver ne tikai esoSo populaciju novérosSanu, bet arl jaunu populaciju
identifikaciju. Pamatmetode ir vides DNS (turpmak — eDNS) analizes, kas lauj noteikt purva
brunurupuca DNS klatbGtni Gdenstilpés.

eDNS izpéte atbilstosi SpyGen (Francija) protokolam tika veikta 10 Gdens paraugiem no katra
Projekta mérka dika, kas tika nemti purva brunurupuca atradnes biotopos (Attéls 1).

Eo"eDNS 01.07
L /
Eo eDNS-01:08 ° (E0-€DNS_01.06

% }
Eo.eDNS 01-09'¢
Eo.eDNS:02..10

0 : (EO_eDNS_01: 05
Eo_eDNS_02_09 {(E0_eDNS 0208 |

g |
Eo_eDNS_02 07 » Eo_eDNS_01.04 §

EoLeDNS#01_10

Eo_eDNS_02:.06 @
i
Eo_éD‘NS_‘01_01

r Y- NG
Eo_eDNS_02_(IJEJ°—qDNS—O1—02 © QEo_eDNS_O1_03

£o. eDNs_02_02 §
Eo! eDNS£02 03

Image © 2025 Airbus

# Google Earth

Attéls 1. eDNS paraugu nemsanas vietas 10 Gdens paraugiem no katra Projekta mérka dika (Pond_02
zalais markieris, Pond_03 zilais markieris) purva brunurupuca atradnes vieta.

eDNS paraugi tiek nemti péc SpyGen protokola, izmantojot SpyGen Kit (Attéls 2) katram dikim
atseviskus gumijas cimdus un tirus traukus, neieejot tdeni, no dziluma aptuveni 15-30 cm,
nepanemot sedimentus un vegetacijas dalas vai tdens dzivniekus.

Paraugam pieskir identifikacijas numuru, atzimé datumu un GPS koordinatas atbilstosi SpyGen

lauka protokolam (Attéls 3). Paraugi tika samaisiti atseviski katram dikim atbilstoSi SpyGen
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protokolam (Attéli 4, 5). Paraugu nemsanas laika janodroSina paraugu un parauglaukuma
nepiesarnosanu ar jau panemto eDNS.

E‘T‘ SPYEn

11 buffer kit

Attéls 2. SpyGen SW1 Kit for stagnant aquatic systems

Udens paraugi tiek nemti, fikséti, glabati un apstradati saskana ar konkréto laboratoriju, kas veiks
eDNS izpéti, metodém un paraugu nemsanas protokoliem (SpyGen, Sampling protocol. SW1 Kit
for stagnant aquatic systems) (Attéls 3).

: SPY;}EN . .
eDNA sampling fieldsheet

a
Fj Structure name

M - or project name : Thank you for filling ind then to send it by SPYGEN contact and to join a paper copy with your sample package.
B spYGEN Quote N° : e

Environment type
(MARINE : coastal | Sampling kit type
i i i [ offshore / ( MARINE : deep /
:,:T:P::: s'm:f::”" decimal decimal s':'":'."" harbour / deep) surface)
degrees) degrees) ( FRESHWATER : | (FRESHWATER :
Stagnant / Ladle /Tubing)
Runninel

bt (W63 84 | Long. [WES 34 - Fleld duplicate [ Filtered Sought after specias /

lor2(fany) | duration (min) | volume (L) s ———

SPYGEN Code

SPY2500183 Dau-02 Latvia, Daugavpils s5.822821° 26673782 20050922, [FRESHWATER : Stagnant| FRESHWATER : Ladle ) H bl Pupirs, Liga Emys orbicularis

Mihails Pupins, Liega

Emys orbicular
e mys orbicularis

SPY2500182 Dau-11 Latvia, Daugavpils 55.818543° 26.608182° 2025.08.22.  |FRESHWATER : Stagnant| FRESHWATER : Ladle £ 2

Attéls 3. eDNS field sampling SpyGen protocol.

Purva brunurupuca eDNS noteikSanu tGdens paraugos veica atzita laboratorija SpyGen saskana ar
pasu protokoliem, izmantojot molekularo metodi ar reala laika gqPCR tehnikam. Tika analizéti
udens paraugi atbilstoSi cytochrome b géna sekvences un secibas datiem, pieejamiem GenBank
datu baze vai izmantojot purva brunurupucu audu paraugus.

Katra izpétes posma tiek analiz€tas pozitivas kontroles, negativas kontroles tiek analizétas

paraléli e-DNS paraugiem, lai kontrolétu amplifikacijas apstaklus un parbauditu izmantoto
paligmaterialu tirtbu un analizes laika atklatu iespéjamo krustenisko piesarnojumu.
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SPYP EN ® SAMPLING PROTOCOL

SW1 kit for stagnant aquatic ecosystems

IMPORTANT INFORMATION

=  This kit should be used exclusively in stagnant aquatic environment. The sampling protocol has
been optimized for the detection of rare species in sites with an area less than 1 hectare. For
larger sites, we recommend to use multiple kits.
= Each kit includes:
»  Two pairs of gloves
» A 2L Whirl-Pak® bag
» A 100 mL blue ladle
» A 100 mL syringe
»  Afiltration capsule with 2 caps and a barcode label
» A bottle containing 80 mL conservation buffer
» Afunnel
= The samples must be collected from the bank in order to avoid cross-contamination between

the study sites.

= The sampling strategy (sampling period and location) should be adapted according to the
biology of the target species or group and the type of study site.

= The detectability of the target species or group is highly dependent on the quality of sampling
and therefore good compliance with the steps described in this protocol.

= |t is necessary to keep record of the field data in relation to the filter number. The filter
number will be the unique sample identifier that SPYGEN will use to deliver the results.

= |f you have any question please do not hesitate to contact us by phone at +334.79.26.15.83 or
by email at pauline.jean@spygen.com.

WWW.Spygen.com

Attéls 4. SpyGen Sampling protocol. SW1 Kit for stagnant aquatic systems (1.dala).
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SPYP EN ® SAMPLING PROTOCOL

SW1 kit for stagnant aquatic ecosystems

PROTOCOL

1. Wear a pair of gloves.

2. Open the sterile Whirl-Pak® bag by tearing off the clear plastic strip 1 cm from the top (along the
perforated line), then pulling the tabs.

3. Collect 20 samples of 100mL of water from around the pond using the blue ladle (fill the ladle
until the upper part of the hold), and pour each sample into the Whirl-Pak® bag.
NB : Before each sampling, homogenize the water column, avoiding the suspension of organic matter.

4. When all 20 samples have been collected, close the bag securely using the top tabs and slowly
shake the Whirl-Pak® bag for 3 seconds.

5. Wear a new pair of gloves.

6. Take out the filtration capsule from its bag and stick the corresponding label on the side (same
number as on the box).

7. Using the provided syringe, pump 100 mL of water from the Whirl-Pak® bag, connect the syringe
to the filtration capsule and slowly pass the water through the capsule (follow the "Flow"
direction as shown on side of the capsule). The filtered water is expelled on the bottom of the
capsule. Repeat this step until the Whirl-Pak® bag is empty or until the saturation of the capsule
(at least 1 L of filtered water).

NB : Before each pumping, stir the water in the bag to homogenize the sample. The sides of the bag

can be rolled down in order to reach the bottom.

8. Expel the remaining water in the capsule by using the air-filled syringe until that there is no more
water coming out. Repeat several times if necessary.

9. Close the bottom of the capsule with the blue cap. Pour the contents of the conservation buffer
bottle into the filtration capsule from the top opening using the funnel.

10. Tightly close the top of the capsule with the other cap, turn over the capsule, remove the cap and
fill the other side of the capsule with the conservation buffer using the funnel.

11. Tightly close the bottom of the capsule and shake vigorously for 1 minute (slightly rotate the
capsule every 10 seconds so that the air bubbles cover the whole surfac e filter).

12. Write the sampling date and the sampler name on both
labels using a permanent marker (not provided). Put back
the capsule in its box (following the “Flow” direction).

13. Store the capsule at room temperature avoiding high

temperature variations and send it to SPYGEN within one
month. The rest of the equipment can be discarded.

WWW.Spygen.com

Attéls 5. SpyGen Sampling protocol. SW1 Kit for stagnant aquatic systems (2.dala).
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Rezultati

Novaditas izpétes rezultata apsekotajos dikos purva brunurupucu eDNS netika atrasts (Attéls 6).

SPY EN " VigiDNA S analyses for the detection of Emys Orbicularis in stagnant waters
Daugavpils Universitate - DE-25-0057 - November 2025

5C24442
Study site i i Detection of the D_NA of Number of positive
the target species replicates
Latvia, Daugavpils SPY2405982 NO 0/12
Latvia, Daugavpils SPY2405983 NO 0/12

Attéls 6. Purva brunurupucu eDNS paraugu analizes rezultati.

Secinajumi
e Novaditas izpétes rezultata apsekotajos dikos purva brunurupucu eDNS netika atrasts.

e Pozitivais rezultats pierada, ka $aja tGdenstilpé mit vai mita purva brunurupuci, tomér
negativas analizes nevar drosi noradit uz brunurupucu trakumu (Ceirans, Puping 2020).

e Tas padara par aktualu brunurupucu populacijas drosai eksistencei 10 purva brunurupucu
izlaiSanu Projekta dikos Pond 02 (5 Tpatni) un Pond_03 (5 ipatni), kur agrak tika
konstatéta purva brunurupuca atradne (Attéls 1.).

-

Attels 1. Eiropas purva brunurupuca atradne Pond_02.
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Projekta mérka sugu izplatibas Projekta teritorijas Latvija
un Lietuva bioklimatiska modelésana

Bioclimatic modeling of the distribution of the target species in the
Project LV-LT areas

(in English)
Materials and Methods

Occurrence data collection

Occurrence records for three species were compiled: the northern crested newt Triturus cristatus
Laurenti, 1768, the native European pond turtle Emys orbicularis Linnaeus, 1758, and the invasive
red-eared slider Trachemys scripta (Thunberg in Schoepff, 1792), and the invasive freshwater fish
Perccottus glenii Dybowski, 1877. Data were collected from original field records, published
literature, and open-access biodiversity databases (GBIF.org, 2021). Duplicate records were
removed to avoid spatial redundancy. To account for spatial sampling bias, we applied a thinning
procedure using the nearest-neighbour distance method implemented in the R package ntbox
(Osorio-Olvera et al., 2020). Occurrence points that were <0.05 geographic units apart were
excluded to minimize spatial autocorrelation.

After filtering, the datasets contained:
e T. cristatus — 1190 presence records (893 training and 297 test points),
e E. orbicularis — 1367 presence records (1026 training and 341 test points),
e P.glenii—432 presence records (324 training and 108 test points).
e T.scripta— 158 presence records (119 training and 39 test points).

Environmental data

For species distribution modeling, we used climate data from WorldClim 2.1 (1970-2000) (Brown
et al., 2018; Fordham et al., 2017) at a spatial resolution of 2.5 arc-minutes (~5 km). A total of 45
bioclimatic variables were available for three time slices: baseline 1970-2000, mid-century 2050
(2041-2060).

The most informative subset of variables included:

e Temperature-related: mean annual temperature (Biol), mean temperature of the coldest
quarter (Biol1l), minimum temperature of the coldest month (Bio6), maximum
temperature of the warmest month (Bio5), mean temperature of the warmest quarter
(Bio10), isothermality (Bio3), temperature seasonality (Bio4), and minimum temperature
of January (tmin1).

e Precipitation-related: annual precipitation (Biol2), precipitation of the driest quarter
(Biol17), precipitation of the warmest quarter (Bio18), precipitation seasonality (Bio15),
as well as monthly precipitation for April (pr4) and June (pr6).

47



e Topographic: elevation (elev).

Bioclimatic and topographic variables from WorldClim were used in the same resolution, with
subsets selected based on biological relevance and model performance.

Model building

Ecological niche and species distribution modeling (SDM) was carried out using the MaxEnt
algorithm (Phillips et al., 2006; Peterson et al., 2008) in MaxEnt v.3.4.4 with default parameters.
Models were replicated 35 times (bootstrap with 25% random test points). MaxEnt uses
presence-only data with randomly sampled background points, which is suitable for species with
limited absence data.

Model evaluation

The discriminatory power of the models was evaluated using the area under the receiver
operating characteristic curve (AUC), where values above 0.8 were considered excellent.
Additional performance metrics included the true skill statistic (TSS), partial ROC (Peterson et al.,
2008), and binomial tests (Anderson et al., 2003).

GIS and statistical analysis

Species distribution maps for the baseline and future scenarios were visualized and analyzed
using SAGA GIS (Nekrasova et al., 2019).

Results

Triturus cristatus Laurenti, 1768

For modeling, we used 1190 presence records of the northern crested newt T. cristatus (893
training and 297 test points). The MaxEnt demonstrated acceptable predictive performance with
an average AUC = 0.850 * 0.009 (training) and 0.818 (test).
The distribution of T. cristatus was primarily determined by
precipitation of the warmest quarter (Bio18, 32.8%) and mean
annual temperature (Biol, 27.5%), which together explained
more than 60% of the model’s predictive power. The most
informative variable in the permutation test was mean annual
temperature (Biol, 19%), indicating its key role in model
stability. Additional influence was provided by maximum
temperature of the warmest month (Bio5, 8.1%), mean temperature of the warmest quarter
(Bio10, 7.7%), mean temperature of the coldest quarter (Bioll, 4.6%), and elevation (4.0%),
reflecting the species’ sensitivity to extreme seasonal conditions and orographic constraints
(Table 1). Overall, the potential range of T. cristatus is largely determined by the combination of
temperature and hydroclimatic conditions during the warm period, with additional limitations

imposed by winter conditions and topography.
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Table 1. Results of modeling the spread of T. cristatus (WorldClim, Maxent, %).

Variable Percent contribution Permutation importance
32.8 9.7
27.5 19
8.1 9.6
7.7 6.9
4.6 8.2
4 9.7
3.6 2.6
3.6 6.1
2.2 53
1.8 24
1 4.2
0.9 4.2
0.8 3.9
0.7 4.3
0.6 4

It is evident that habitat suitability for Triturus cristatus is maximal at a mean annual temperature
(Bio1) within the range of ~2—11 °C. At lower values (<2 °C) and higher values (>12-15 °C), the
probability of occurrence decreases sharply, reflecting the ecological niche of the species as a
cold-adapted amphibian associated with a temperate climate. For the maximum temperature of
the warmest month (Bio5), the optimum lies within ~17-27 °C, whereas at excessively high values
(>30 °C) suitability decreases.

This corresponds to the requirement for a moderately warm summer: excessively hot conditions
limit the distribution, while cold summers do not allow successful larval development. Thus, the
response curves indicate that T. cristatus thrives best under moderately cool climatic conditions,
with relatively low mean annual temperatures and moderately warm summers, which is
consistent with the current species distribution in northern and central Europe (Fig. 1).

Log response of TC to 1 Log response of TCto 5

Log Contribution to Raw Prediction
w
Log Contribution to Raw Prediction

6 -4 -2 0 2 4 6 B 10 12 14 16 18 20 22 5 10 15 20 25 30 15 40 15
1 5

Fig. 1. Response curves generated by Maxent for Triturus cristatus: A) Biol — Annual mean temperature
(°C); (B) Bio5 — Maximum temperature of the warmest month (°C).

Under climate change conditions by the middle of the century, the Baltic region will become a
more favorable habitat for T. cristatus, in contrast to the southern parts of its range, where
habitat suitability is expected to decline (Fig. 2).
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A current

Fig. 2. Potential (probabilistic) model of the distribution of Triturus cristatus for Eastern Europe and in
Latvia and Lithuania using the WorldClim dataset: (A) current; (B) projected distribution for 2050.

The results of the jackknife AUC analysis showed that mean annual temperature (Biol) has the
greatest importance for the distribution model of T. cristatus: when excluded, the predictive
performance decreases noticeably, while using this variable alone maintains a high AUC value.
Significant contributions are also provided by mean temperature of the warmest quarter (Bio10)
and mean temperature of the coldest quarter (Biol1), both of which demonstrate substantial
informativeness when used individually (Fig. 3).
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Fig. 3. Potential (probabilistic) model of T. cristatus in Latvia and in Lithuania and in Project UrbUmbrella
territories of based on dataset WorldClim (SAGA, red color > 0.5): (A) current; (B) 2050. Green square —

UrbUmbrella territories in Latvia and Lithuania.
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Emys orbicularis Linnaeus, 1758

For modeling, we used 1367 presence records of the native European pond turtle E. orbicularis
(1026 training and 341 test points). The MaxEnt demonstrated high predictive performance with
an average AUC = 0.855 + 0.003.

The distribution of E. orbicularis was primarily
determined by mean annual temperature (Biol,
40.9%) and elevation (16.5%), which were
identified as the most important predictors both
in terms of percent contribution and
permutation importance. Additional influence
was provided by mean temperature of the
coldest quarter (Bioll, 11.1%), minimum
temperature of the coldest month (Bio6, 6.1%),
and precipitation of the driest quarter (Biol7,
5.5%). Temperature seasonality (Bio4) had a
relatively low percent contribution (4.2%) but a
high permutation importance (11%), highlighting the sensitivity of the model to seasonal climatic
variability. Other climatic predictors (Bio5, Bio10, Bio15, Table 2) contributed only marginally.

Overall, the potential range of E. orbicularis is shaped by a combination of thermal conditions
and topography, with additional constraints imposed by winter temperature extremes and
climate seasonality.

Table 2. Results of modeling the spread of E. orbicularis (WorldClim, Maxent, %).

Variable Percent contribution Permutation importance
40.9 40.9
16.5 17.1
11.1 2.9
6.1 3
5.5 2.7
4.2 11
4.2 3.1
2.5 2.3
2.5 3.1
2 4.5
1.8 4
0.8 1.4
0.7 1.5
0.6 1.1
0.5 1.5

The response curves indicate that habitat suitability for Emys orbicularis is strongly determined
by temperature conditions. For mean annual temperature (Biol), the optimum range is
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approximately 4-13 °C, while at lower values (<2-3 °C) and higher values (>15 °C) suitability
decreases, reflecting the species’ dependence on a temperate climate with relatively cool mean
annual conditions. For the mean temperature of the coldest quarter (Biol1), the optimum lies
between —8 and 4 °C. Suitability declines sharply under harsher winters (<—10 °C) as well as under
relatively mild winters (>5 °C). Thus, E. orbicularis is restricted to regions with moderately cold
winters, where both extreme frosts and overly mild conditions are unfavorable (Fig. 4).
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Fig. 4. Response curves generated by Maxent of E. orbicularis for the variable: A) Biol.Annual mean
temperature (°C); B) Biol1.Mean temperature of coldest quarter (°C)

A northward range shift of the turtle is observed. Under climate change conditions, the Baltic
region may become one of the key areas of E. orbicularis range expansion by the middle of the
century (Fig. 5).

Fig. 5. Potential (probabilistic) model of the distribution of the native turtle Emys orbicularis for Eastern
Europe and for Latvia and Lithuania using the WorldClim dataset: (A) current; (B) projected distribution
for 2050.

In the Project UrbUmbrella territories in Latvia and Lithuania, the models predict an increase in
suitable habitats for E. orbicularis by 2050, which reflects a north-eastern shift of the species’
range under future climate conditions (Fig. 6).
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Fig. 6. Potential (probabilistic) model of E. orbicularis distribution in Latvia and in Lithuania and in Project
UrbUmbrella territories based on dataset WorldClim (SAGA, red color > 0.5): (A) current; (B) 2050. Green
square — UrbUmbrella territories in Latvia and Lithuania.

Perccottus glenii Dybowski, 1877

For modeling, we used 432 presence records of the invasive fish P. glenii (324 training and 108
test points). The MaxEnt model demonstrated high predictive performance with an average AUC
=0.907 £ 0.004.

The distribution of P. glenii was primarily
determined by mean temperature of the warmest
quarter (Biol0, 17.0%) and mean annual
temperature  (Biol, 15.9%), together with
precipitation of the warmest quarter (Bio18, 12.8%)
and maximum temperature of the warmest month
(Bio5, 12.5%). Elevation (11.5%) also played a key
role, emerging as one of the most informative predictors in the jackknife test. Additional
influence was provided by temperature seasonality (Bio4, 10.6%) and isothermality (Bio3, 7.7%).

Precipitation-related predictors such as monthly rainfall in June (pr6, 2.9%) and April (pr4, 1.8%),
as well as precipitation seasonality (Bio15, 1.7%), made smaller but measurable contributions.
Minimum temperature of the coldest month (Bio6, 1.5%), mean temperature of the coldest
quarter (Bioll, 1.3%), and January minimum temperature (tminl, 1.1%) had relatively low
contributions but remained informative in the permutation test, reflecting the sensitivity of P.
glenii to cold extremes (Table 3).
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Table 3. Results of modeling the spread of P. glenii (WorldClim, Maxent, %).

Percent contribution Permutation importance
17 6.8
15.9 18.2
12.8 5.3
12.5 12.8
11.5 16.6
10.6 11.6
7.7 7.9
2.9 3.2
1.8 2
1.7 1.4
1.5 1.1
1.5 33
1.3 4.9
1.1 4.4
0.2 0.5

The response curves indicate that habitat suitability for P. glenii is strongly determined by
temperature conditions. For mean annual temperature (Biol), the optimum range is
approximately 3—12 °C, while at lower values (<2 °C) and higher values (>13-14 °C) suitability
decreases sharply. For the mean temperature of the warmest quarter (Bio10), the optimum lies
between 16-20 °C, with both cooler (<15 °C) and hotter (>22-24 °C) summers being unfavorable.
These results reflect the species’ preference for moderately cool climates with warm but not
excessively hot summers (Fig. 7).
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The model predicts a considerable northward and north-eastern shift in the potential distribution
of P. glenii by 2050. Areas of high habitat suitability are projected to expand across Eastern
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Europe, including the Baltic region, where this invasive predator poses a serious threat to native
amphibians due to predation on their larvae and competition with native fish (Fig. 8).

A current

Fig. 8. Potential (probabilistic) model of P. glenii expansion for Eastern Europe of based on dataset
WorldClim: (A) current; (B) 2050.
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Fig. 9. Potential (probabilistic) model of the distribution of the invasive fish P. glenii in Latvia and in
Lithuania and in Project UrbUmbrella territories using the WorldClim dataset: (A) current; (B) projected
distribution for 2050. Red square — UrbUmbrella territories in Latvia and Lithuania.

Modeling results indicate that suitable habitats for P. glenii are expected to expand northwards
and eastwards in Latvia and Lithuania by 2050. This reflects the species’ high adaptability to
moderately cool climates with warm summers, which may facilitate its further invasion. Given its
predatory impact on the larvae of native amphibians, the projected expansion poses a significant
ecological threat to freshwater ecosystems of the Baltic region (Fig. 9).
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Trachemys scripta (Thunberg in Schoepff, 1792)

For modeling, we used 158 presence records of the invasive red-eared slider T. scripta (119
training and 39 test points). The MaxEnt
demonstrated very high predictive performance
with an average AUC = 0.961 + 0.005.

The distribution of T. scripta was primarily
determined by mean temperature of the
coldest quarter (Biol1, 45.4%), confirming the
species’ dependence on mild winters. Other
important predictors included temperature
seasonality (Bio4, 15.5%), elevation (8.5%), and
isothermality (Bio3, 7.7%).

Precipitation of the warmest quarter (Biol8,

4.7%) also played a significant role, with high permutation importance (18.1%), along with
precipitation seasonality (Biol5, 3.7%). Additional influence was provided by mean annual
temperature (Biol, 2.9%), minimum temperature of the coldest month (Bio6, 2.6%), and monthly
precipitation variables. Overall, the potential range of T. scripta is shaped by a combination of
thermal conditions, seasonal climate variability, and topography. As an invasive species of
American origin, T. scripta represents a serious ecological competitor to the native European
pond turtle E. orbicularis, especially under scenarios of climate warming and milder winters in
Europe.

Table 4. Results of modeling the spread of T. scripta (WorldClim, Maxent, %).

Percent contribution Permutation importance
45.4 27.6
15.5 14.2
8.5 5.8
7.7 1.9
4.7 18.1
3.7 7.5
2.9 4.7
2.6 3.7
2.1 1.1
1.8 3.7
1.5 35
1.5 2
1.4 4
0.7 2.1
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For Trachemys scripta, temperature conditions are the key climatic constraints. Optimal habitat
suitability is observed at a mean temperature of the coldest quarter (Bioll) between —3 and +12
°C, while severe winters (< =5 °C) sharply reduce the probability of occurrence, and overly mild
winters (>12-15 °C) also decrease suitability. The species prefers areas with moderate
isothermality (Bio3 ~28-35), reflecting a balanced ratio of diurnal and annual temperature
variation, where excessive contrasts between winter and summer are absent. Thus, the range of
T. scripta in Europe is primarily shaped by mild winters and a moderately stable climatic regime,
which facilitates its successful invasion (Fig. 9).
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Fig. 9. Response curves generated by Maxent for Trachemys scripta: (A) Bioll — Mean temperature of the
coldest quarter (°C); (B) Bio3 — Isothermality (ratio between diurnal and annual temperature range, x100).

A current

Fig. 10. Potential (probabilistic) model of T. scripta expansion for Eastern Europe of based on dataset
WorldClim: (A) current; (B) 2050.

Modeling showed that in the current, climatic conditions in the Baltic region (Lithuania, Latvia)
are generally unsuitable for T. scripta. However, in the future (2050) a substantial increase in
habitat suitability is projected for this area. The range expansion is associated with milder winters
and reduced climatic seasonality, which create favorable conditions for the survival and potential
invasion of this species. Thus, the region may become one of the areas at increased risk of
naturalization and spread of T. scripta by the middle of the 21st century (Fig. 10).
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The model predicts a significant northward expansion of T. scripta in Latvia by 2050, with areas
of high habitat suitability covering large parts of the country. This highlights the potential risk of
naturalization of this invasive species in the Baltic region under future climate change (Fig. 11).
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Fig. 11. Potential (probabilistic) model of the distribution of the invasive turtle Trachemys scripta in Latvia
and in Lithuania and in Project UrbUmbrella territories using the WorldClim dataset: (A) current; (B)
projected distribution for 2050. Red square — UrbUmbrella territories in Latvia and Lithuania.

Discussion

As a result of the modeling, it was revealed that different animal species will respond differently,
in a differentiated way, to climate change, particularly in Northern Europe, where the emergence
of new invasive species is expected in the future.

For native rare species — the northern crested newt (7. cristatus) and the European pond turtle
(E. orbicularis) — the key distribution drivers are mean annual temperature, precipitation during
the warmest quarter, and extreme winter conditions. Both species show a tendency to shift their
ranges northward and northeastward, making Latvia and Lithuania potentially important areas
for population persistence by the mid-21st century.

At the same time, invasive species are projected to benefit from changing climatic conditions.
The red-eared slider (T. scripta), which depends on mild winters and reduced climatic seasonality,
is likely to become naturalized in Latvia and Lithuania by 2050, creating competition pressure on
the native E. orbicularis. The invasive fish P. glenii demonstrates high adaptability to moderately
cool climates with warm summers. Projections indicate substantial expansion of its range in the
Baltic region, increasing predation pressure on amphibian larvae and destabilizing freshwater
ecosystems (Pupins et al., 2023).
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Comparison with recent studies (Nekrasova et al., 2024) supports these findings: E. orbicularis
shows potential for range expansion under climate warming, while invasive American species
(including T. scripta) display a high likelihood of northward spread.

In summary, climate change will simultaneously facilitate range expansion of both native and
invasive species. For the Baltic countries, this presents a dual challenge: on the one hand, the
formation of new favorable zones for the conservation of native taxa, and on the other, an
increased risk of invasions and competition. These results highlight the urgent need for
integrated monitoring, protected habitat creation, and early detection and control measures for
invasive species.

Conclusions

1. Climate change will have contrasting effects on native and invasive species in the Baltic region
and in the Project UrbUmbrella territories in Latvia and in Lithuania.

2. For T. cristatus and E. orbicularis, north-eastern range shifts are projected, increasing the
likelihood of persistence in Project UrbUmbrella territories by mid-century.

3. Invasive threats - T. scripta and P. glenii are expected to expand in Project UrbUmbrella
territories and in Latvia and in Lithuania substantially, raising risks of competition and
predation on native taxa.

4. Thus, the Baltic region and the Project UrbUmbrella territories in Latvia and in Lithuania may
become both a climatic refugium for threatened species and a hotspot of invasion risk,
underscoring the need for integrated monitoring and management.
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Konkrétu teritoriju noteikSana biologiskas daudzveidibas
atjaunosanai Projekta UrbUmbrella LV teritorija

Biotopu atjaunosSanas bavdarbu teritorijas

Pamatojoties uz augstak minéto lauka pétijumu rezultatiem un sadarbiba ar Daugavpils
valstspilsétas pasvaldibas bivniecibas specialistiem, tika noteiktas konkrétas teritorijas abinieku
un rapulu biologiskas daudzveidibas atjaunosSanai Projekta teritorija Latvija (Attéls 1).

Biodaudzveidibas atjaunoSanas dabisko traucéjumu imitacijas darbi Projekta teritorijas biotopos
paredz pamata bdvdarbus: 1) biotopu krasta kridmu un invazivo koku sugu aizaugumu
nonemsana, maksligo bebru majinu izveide (bebru ietekmes imitacija); 2) sekla dika izveide
(sausuma ietekmes imitacija); 3) zales un augsnes slana nonemsana potencialo olu désanas vietu
tuvuma (ugunsgréka imitacija); 4) danu un atkritumu iznemsana no Gdens, meZa un pietddens
biotopiem (pavasara pladu imitacija).

 Niedru tiriSana seklajas zonas, veidojot pludmales abiniekiem un
pludmales brunurupuéiem uz nozagétiem kokiem.

« Teritorijas attiri$ana no invazivajiem augiem un vietéjas vegetacijas
saglabasana.

* Bebru majvietu izveide.

 Baseins (seklas pelkes) tritoniem un brunurupuciem ar niedru
tiriSanu un teritorijas attiriSanu no invazivajiem augiem
pieguloaja zon3; baseina trajektorija ir brivi veidota, bez
taisnam linijam.

« Migracija koridors brunurupuciem un kirzakam, vienlaikus

baribas zona kukainiem. . Ta_clznaf sakart(iiana_ar skaidram noradém par aizliegumiem un
« Dzemdibu vietas brunurupuciem - saglabat/izveidot smiltainas Veltajiem pasakimiem.
zonas olu désanai.

* Ugunsgréka imitacija

« Ugunsgréka imitacija
« Teritorijas attiri3ana no invazivajiem augiem un vietéjas
vegetacijas saglabasana.

Attéls 1. Konkrétas teritorijas planotiem atjauno sanas darbiem: zils poligons - kriimu un invazivo koku
sugu aizaugumu nonemsana (bebru ietekmes imitacija); zal$ poligoni —sekla dika izveide (sausuma
ietekmes imitacija); dzeltens poligons - zales un augsnes slana nonemsana potencialo olu désanas vietu
tuvuma (ugunsgréeka imitacija); 4) violets poligons un apkart teritorija mozaiski — aizaugumu nonemsana,
atkritumu iznemsana no tdens, meZa un pielidens biotopiem (pavasara pladu imitacija).
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Invazivo sugu klatbatnes un vides piemérotibas
novértésana Eiropas purva brunurupuca sugai Projekta

UrbUmbrella LV teritorija

Invazivo sugu klatbltnes novértésana

Pamatojoties uz augstak minéto lauka pétijumu un bioklimatiskas modeléSanas rezultatiem,
tika novértéti herpetofaunai bistamo invazivo sugu sastavs, ietekme (Tabula 1), izplatiba (Attéls
1., 2.), biotopi (Attéls 2, 4) un ieteikumi to apkarosanai.

Tabula 1. Herpetofaunai bistamo invazivo sugu sastavs Projekta teritorija Latvija.

Invazivas
sugas

nosaukums

Izplatibas
Projekta
teritorija

Invazivo sugu
klatbatnes un ietekmes
novértésana

leteicamie regulésanas
pasakumi un Projekta

teritorijas

Rotans
Perccottus
glenii

Sarkanausu
brunurupucis
Trachemys
scripta

novértésana

Izplatits visas 3
Projekta
udenstilpés:
Pond_01;
Pond_02;
Pond_03.

Sastapts
Projekta
ddenstilpés:
Pond _01;
Pond_03.

Barojas ar vietejo
abinieku kapuriem un
ikriem, art ar jauniem
abiniekiem, var izaugt
[1dz 20 cm un apdraudét
pieaugusus tritonus un
vardes, baribas
konkurents vietéjiem
ddens abiniekiem un
purva brunurupuciem.

Barojas ar vietéjo
abinieku kapuriem un ar
pieaugusajiem
abiniekiem, baribas
konkurents purva
brunurupuciem un
vietéjiem tdens
abiniekiem; konkurents
par olu désanas un
apsildisanas vietam
purva brunurupuciem.
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1) Izlaist Projekta dikos
Pond_02 un Pond_03 kopa
10 purva brunurupucus no
zookultlras;

2) Izveidot 2 dikus
abiniekiem pie Pond_03
sausuma imitacijai.

3) lzveidot stendus un
izglitojoSo materialu par
P.glenii neparvietosanu un
iznicinasanu, makskeréjot
utt.

1) Iznemt sarkanausu
brunurupucus no
saimniekiem/dabas un izolét
tos Anti-Invazivaja Centra;

2) Atbrivot diku Pond_02,
Pond_03 krastus no
aizaugsanas, samazinot
brunurupucu konkurenci par
apsildisanas vietam.

3) lzveidot stendus un
izglitojoSo materialu par
T.scripta neizlaiSanu daba un
to nodosanu Anti-Invazivaja
Centra utt.
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Attéls 2. Rotana izplatiba Projekta teritorija Latvija.
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Vides piemérotibas novértésana Eiropas purva brunurupuca

sugai

Pamatojoties uz augstak minéto lauka pétijumu un bioklimatiskas modelésanas rezultatiem,
tika novéertéta vides piemérotiba (Tabula 2.) purva brunurupucu sugas izlaiSanai (Attéls 1.)
Projekta teritorija ar brunurupucu vajadzibam atbilstoSiem biotopiem (Atteli 2, 3, 4,5, 6, 7.)

Tabula 2. Vides piemérotiba purva brunurupucu izlaiSanai Projekta teritorija Latvija.

Brunurupuci
em

nepiecieSam
ais biotops
/vide

Barosanas
biotopi
(Attels 2.).

Apsildisanas
vietas (Attéls
3.)

Ziemosanas
biotopi
(Attels 4.)

Nozime purva

brunurupuciem

Izmantoti
barosanai
vasaras sezona,
mazulu
augsanai,
parosanai
pavasari.

Izmantoti
kermena
optimalas
temperaturas
uzturésanai,
nodroSinot
brunurupucu
biologiskas
vajadzibas,
aktivitati un
fiziologiskus
procesus.

Izmanto
ziemoSanai
adent zem
ledus, pavasari
arl parosanai.

Vides / biotopu
raksturojumu
novértésana

Seklas diku piekrastes,
Selfa zonas ar dzilumu
lldz 1 m, aizaugusas ar
ddens peldosiem un
zemiadens augiem,
mérens holofitu
daudzums.

Atklatas vietas
ddenstilpes krasta,
parasti mozaiski,
holofitu peldosas saknes
un stumbri, nogazto
koku stumbri un akmeni
adent.

Selfa zonas ar dzilumu
lidz 1,5 m, ar
nogrimusiem koku
zariem, aizaugusas ar
ddens peldosiem un
zemUdens augiem,
parasti parklajas ar
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Projekta vides piemérotibas
novértésana Eiropas purva
brunurupuca sugai (sk.
Attéls 2.)

Pond_01: zona pie ZR krasta
ar zemudens vegetaciju,
cilveku stipri ietekméta.

Pond_02: |oti plasa zona (lidz
40% no platibas) pie ZR
krasta ar bagato zemudens
vegetaciju un holofitiem.

Pond_03: mozaiski pie ZR
krasta ar bagato zemudens
vegetaciju un holofitiem,
neliela zona gar dienvidu
krastu.

Pond_01: zona uz ZR krasta,
cilvéku ietekméta.

Pond_02: gara zona (lidz
300m) pie ZR krasta.

Pond_03: mozaiski pie ZR
krasta.

Pond_01: zona pie ZR krasta.

Pond_02: plasa zona pie ZR
krasta.

Pond_03: mozaiski pie ZR
krasta un gar visu krastu.



barosanas zonu, mérens
holofitu daudzumes.

Olu désanas  Izmanto olu Sausie, atklatie, Pond_01: nelielas zonas uz R
biotopi désanai un olu smilsainie biotopi, krasta, cilvéku stipri
(Attels 5.) attistibai. atrodas péc iespéjas ietekmétas.

tuvak baroSanas

Pond_02: neliela zona pie ZR

ool krasta, pieejamiba un platiba
ir atkarigas no tddens limena
dikT un krastu aizaugsanas.
Pond_03: mozaiski uz D
krasta.

Migraciju Izmanto Udens celi vai mitraines, Pond_01: attdlums lidz

koridori parvietoSanai kas savieno augstak Daugavai ap 100 m, kas lauj

(Attels 6.) starp augstak minétus biotopus, péc brunurupuciem migrét,
minétiem iespéjas Tsakas. neskatoties un tdens
biotopiem, koridoru trakumu.
rl‘mg[af:ua.im, Pond_02: |oti labs Gdens un
genétiskiem L . -

) mitraja koridors (attalums ap

kontaktiem 10 m) ar Pond_03; labs
starp e tdens un mitraju koridors Z
popu_lacuam un krasta uz bebraini.
grupam.

Pond_03: Loti labs Gdens un
mitraju koridors Z uz Z
krasta, savieno ar zieme|u
mitraju un purviem; labs
Gdens koridors uz R
aizaugusiem dikiem.

Attéls 1. Vides piemérotiba purva brunurupucu izlaiSanai un to lokalizacija Projekta teritorija Latvija.
Dzeltenais poligons — olu déSanas vietas; zalais — baroSanas biotopi; zilais — ziemoSanas biotopi; briinais
poligons un bultina — migracijas koridori, dzeltena linija — mozaiski apsildiSanas zonas.
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Attéls 3. Apsildisanas vietas.
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Attéls 5. Olu désanas biotops.
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Attéls 7. Migracijas koridors Pond_02 — Pond_03.
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Purva brunurupucu populacijas pastiprinasana un invazivas zivju
sugas reguléSana Projekta UrbUmbrella LV teritorija

Pamatojoties uz augstak minéto lauka pétijumu un bioklimatiskas modelésanas rezultatiem, tika
noteiktas konkrétas vietas (Attéls 2.) zookultlra izaudzéto 10 purva brunurupudu izlaisanai
Projekta teritorija Latvija invazivas zivju sugas Perccottus glenii reguléSanai un brunurupucu
populacijas pastiprinasanai.
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Attéls 2. 10 vietas 10 purva brunurupucu izlaiSanai Projekta teritorija Latvija.
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Konstatéjumi un ieteikumi vietéjiem atjaunoSanas
pasakumiem

Pamatojoties uz augstak minéto lauka pétijumu un bioklimatiskas modelésanas rezultatiem un
ekspertu konsolidéta zinojuma, tika apkopoti konstatéjumi un piedavati ieteikumi vietéjiem
atjaunosanas pasakumiem Projekta teritorija Latvija (Tabula 1.).

Tabula 1. Konstatéjumi un ieteikumi vietéjiem atjaunosanas pasakumiem Projekta teritorija Latvija

07

Konstatéjums

Projekta teritorija konstatétas
16 abinieku un rapulu sugas,
t.sk. retas un aizsargajamas
Latvija un Eiropa.

Abinieku un rapulu biotopi
lielakoties ir cilveku ietekméti.

Abinieku un rapuju saulosanas
biotopi aizaug un kllst tumsi.

Purva brunurupucu olu
désanas biotopi aizaug un
klast tumsi.

Purva brunurupuci netika
atrasti ar eDNS metodém
agrakas atrasanas vieta.

Abiniekus visos dikos negativi
ietekmé invaziva suga rotans
Perccottus glenii.

Purva brunurupucus var
negativi ietekmét invaziva
suga sarkanausu brunurupucis
Trachemys scripta.

Klimata izmainas ietekmé
herpetofaunas sugas un to
biotopus Projekta teritorija.

leteikums *

* - péc iespéjas, veikt visus darbus, imitéjot dabiskos traucéjumus,
saglabajot ar to dabisku biotopu izskatu, funkcijas un sukcesiju

Pirms teritorijas apsaimniekosanas darbibam konsultéties ar
Abinieku un Rapulu sertificétiem ekspertiem.

Sadalit Projekta teritoriju zonas: 1) Apmeklétaju zona
(komforta, cilvéku no dabiskiem biotopiem novirzisanas
zona, Pond_01 un apkaime) un 2) Herpetofaunas zona,
Pond_02 un Pond_03 un apkaime (mazak cilvéku
ietekméjama zona ar herpetofaunai uzlabotiem biotopiem)

Uzlabot herpetofaunas biotopus Pond_02 un Pond_03 un to
apkaime, nonemot aizaugumu un izveidojot apsildes vietas.

Uzlabot olu désanas biotopus Pond_03 krasta, nonemot
zales slani un atbrivojot smilSainas vietas.

Izlaist daba 10 jaunus pieaugusos purva brunurupucus no
zookultdras (Pond_02 — 5 Tpatni; Pond_03 — 5 Tpatni).

Izvaidot diki Pond_03 krasta.

Invazivo zivju regulésanai izlaist daba jaunus pieaugusos 10
purva brunurupucus no zookultiras (Pond_02 — 5 1patni;
Pond_03 - 5 1patni) (skat. leteikums Nr.05).

Veikt permanentu sarkanausu brunurupucu (un citu sveso
brunurupucu sugu) iznemsanu no Tpasniekiem un no dabas
Latvijas teritorija un izolaciju Anti-Invazivaja Centra.

Veikt biotopu uzlabosanas un uzturésanas darbus un purva
brunurupucu populaciju papildinasanu regulari, péc
monitoringa rezultatiem, nemot vera klimatiskas
modelésanas datus.
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Cilvéki var izplatit rotanu
P.glenii un izlaist daba
sarkanausu brunurupucus
T.scripta.

Makskerésana un tiklu
izmantoSana brunurupucu
dikos var bit bistama purva
brunurupuciem.

Pilséta, daba un tehnologijas
attistas.

Izveidot informacijas stendus un izplatit izglitojoso
informaciju par rotana neizplatisanu (1pasi makskerniekiem)
un sveso brunurupucu neizlaisanu daba (1pasi dzivnieku
saimniekiem, skolniekiem).

Izveidot informacijas stendus un izplatit izglitojoso
informaciju par galas, zivs un slieku @ésmas neizmantosanu
dikos Pond_02 un Pond_03.

Aizliegt un kontrolét tiklu un murdu neizmantoSanu dikos
Pond_02 un Pond_03.

Veikt preventivo anonimo izglitoSanu maluzvejniekiem par
murdu aprikosSanu ar plidinu, lai nokertie brunurupuci var
elpot un par nokerto brunurupucu izlaiSanu atpakal daba.

Visu jauno jautajumu un problému gadijumos konsultéties ar
Abinieku un Rapulu sertificétiem ekspertiem.




Citéta un ieteicama literattra

Ayaz D. et al. (2007): Population Size of the Marsh Frog (Rana ridibunda Pallas, 1771) in Lake Yayla
(Denizli, Turkey) - Turkish Journal of Zoology 31(3): 255-260

Anderson, R. P., Lew, D., & Peterson, A. T. (2003): Evaluating predictive models of species’ distributions:
Criteria for selecting optimal models. — Ecological Modelling, 162(3), 211-232.
https://doi.org/10.1016/50304-3800(02)00349-6 .

Arak A. (1988): Callers and satellites in natterjack toad: evolutionary stable decision rules - Anim. Behav.
36: 416- 432

Bell G., Lawton J.H. (1975): The Ecology of the Eggs and Larvae of the Smooth Newt (Triturus vulgaris
(Linn.)). - The Journal of Animal Ecology, 44 (2): 393-423.

Brown, J. L., Hill, D. J., Dolan, A. M., Carnaval, A. C., & Haywood, A. M. (2018): PaleoClim, high spatial
resolution paleoclimate surfaces for global land areas. — Scientific Data, 5, 180254.
https://doi.org/10.1038/sdata.2018.254 .

Ceirans A., Pupins M., Kirjusina M., Gravele E., Mezaraupe L., Nekrasova O., Tytar V., Marushchak O.,
Garkajs A., Petrov I., Skute A., Georges J.-Y., Theissinger K. (2023): Top-down and bottom-up effects
and relationships with local environmental factors in the water frog—helminth systems in Latvia. —
Scientific Reports, 13: 8621. https://doi.org/10.1038/s41598-023-35780-7 .

Ceirans A., Pupins M., Pupina A. (2020): A new method for estimation of the minimum adult frog density
from a large-scale audial survey. - Scientific Reports: 10:8627. https://doi.org/10.1038/s41598-020-
65560-6 .

Ceirans A., Pupins M., Skute A., Nekrasova O., Kirjusina M., Combroux ., Grac C., Kvach Y., van der Zon
K.A.E., Theissinger K., Georges J.-Y. (2024): Identification and use of suitable metrics for calling male
countbased community assessments in amphibian monitoring in temperate Europe. — Ecological
Indicators. Volume 168, 112771. https://doi.org/10.1016/j.ecolind.2024.112771 .

Ceirans A., Pupin§ M. (2020): Abinieku un rapulu fona monitoringa metodiku rokasgramata. Otrais,
parstradatais izdevumes. - Latgales Ekologiska biedriba: 34 Ipp.

Dabas datu parvaldibas sistema Ozols: https://ozols.gov.lv/ozols/ , skatits 22. 09.2025.

Dolmen D. (1988): Coexistence and niche segregation in the newts. - Amphibia-Reptilia 9 (4): 365-374.

Drobenkov. S.M. (2018): Morphological variation and population structure of the Natterjack toad,
Epidalea calamita, in northern part of the range in Belarus. Acta Biol. Univ. Daugavp., 18 (1): 29 —
37

Erismis U.C. (2011): Abundance, demography and population structure of Pelophylax ridibundus (Anura:
Ranidae) in 26-August National Park (Turkey) // North-Western Journal of Zoology 7 (1): pp.5-16

Evarts-Bunders P., Evarte-Bundere G., Krasnopolska D., Laksa D., Daudzina K., Nitcis M. (2015): Reto un
aizsargajamo augu sugu kartéSana Daugavpils pilsétas teritorija. — Latvijas Vedetacija, 24: 29-60.

Faccio, S.D. (2011): Using Egg Mass Surveys to Monitor Productivity and Estimate Population Sizes of
Three Poolbreeding Amphibians at Marsh-Billings-Rockefeller National Historical Park. Vermont
Centre for Ecostudies

72


https://doi.org/10.1016/S0304-3800(02)00349-6
https://doi.org/10.1038/sdata.2018.254
https://doi.org/10.1038/s41598-023-35780-7
https://doi.org/10.1038/s41598-020-65560-6
https://doi.org/10.1038/s41598-020-65560-6
https://doi.org/10.1016/j.ecolind.2024.112771
https://ozols.gov.lv/ozols/

Fielding, A. H., & Bell, J. F. (1997). A review of methods for the assessment of prediction errors in
conservation presence/absence models. — Environmental Conservation, 24(1), 38—49.
https://doi.org/10.1017/S0376892997000088 .

Fordham, D. A., Akgcakaya, H. R., Brook, B. W., Rodriguez, A., Alves, P. C., Civantos, E., ... Araudjo, M. B.
(2017): Impacts of climate change on species’ distribution and extinction risk. — Nature Climate
Change, 3, 21-29. https://doi.org/10.1038/nclimatel416 .

GBIF.org. (2021): GBIF Home Page. Retrieved from https://www.gbif.org .

Giacoma C., Zugolaro C., Beani L. (1997): The Advertisement Calls of the Green Toad (Bufo viridis):
Variability and Role in Mate Choice // Herpetologica 53 (4): 454-464

Grabowska J., Kvach Y., Rewicz T., Pupins M., Kutsokon J., Dykyy I., Antal L., Zieba G., Rakauskas V.,
Trichkova T., Ceirans A., Grabowski M. (2020): First insight into the molecular population structure
and origins of the invasive Chinese sleeper, Perccottus glenii, in Europe. — NeoBiota: 57: 87-107.
https://doi.org/10.3897/neobiota.57.48958 .

Gvozdik V., Harca Z., Hanova A., Jablonski D., Pupins M., Paasikunnas T., Ceirans A. (2021): Two species
of slow worm (Anguis fragilis, A. colchica) present in the Baltic region. — Amphibia-Reptilia, 1481.
https://doi.org/10.1163/15685381-bjal10055 .

Hoglund J., Robertson J.G.M. (1988): Chorusing Behaviour, a Density-dependent Alternative Mating
Strategy in Male Common Toads (Bufo bufo) // Ethology 79: 324-332

Yermokhin M., Tabachishin V.G., lvanov G.A. (2017): Size-weight and sexual structure of pelophylax
ridibundus and Bombina bombina (Amphibia, Anura) populations in the floodplane of the
Medveditsa River (Sarativ region) // Contemporary Herpetology 17 (1/2): 10-20 [Krievu val.]

Jablonski D., Sillero N., Oskyrko O., Bellati A., Carranza S., Ceirans A., Cheylan M., Cogélniceanu D.,
Crnobrnja-Isailovic J., Crochet P.-A., Crottini A., Doronin I., DZuki¢ G., Geniéz P., ligaz C., losif R.,
Jandzik D., Jelic D., Ljubisavljevi¢ K., Lymberakis P., Mikuli¢ek P., Mizsei E., Moravecx J., Najbar B.,
Pupins M., Sourrouille P., Strachinis I., Szabolcs M., Thanou E., Tzoras E., Vergilov V., Voros J.,
Gvozdikx V. (2021): The distribution and biogeography of slow worms (Anguis, Squamata) across
the Western Palearctic, with an emphasis on secondary contact zones. — Amphibia-Reptilia, 42(4),
519-530. DOI: https://doi.org/10.1163/15685381-bjal0069 .

Kabuce N. (2004): Apdraudétas un aizsargajamas abinieku un rapulu sugas Latvija un Eiropa. — Latvijas
Vides agentira http://www.lva.gov.lv/daba/lat/ .

Karlsson T., Betzholtz P.-E., Malmgren J.C. (2007): Estimating viability and sensitivity of the great crested
newt Triturus cristatus at a regional scale. - Web Ecology 7: 63-76.

Kutsokon Y., Tkachenko M., Bondarenko O., Kvach Y, Pupins M., Snigirova A., Berezovska V., Ceirans A.
(2021): The role of invasive Chinese sleeper Perccottus glenii Dybowski, 1877 in the llgas Nature
Reserve ecosystem: an example of a monospecific fish community. — Biolnvasions Records, 10(2):
396-410. https://doi.org/10.3391/bir.2021.10.2.18 .

Kvach Yu., Kutsokon Ju., Roman A., Kirju$ina M., Ceirans A., Pupins M. (2020): Parasite Acquisition by the
Invasive Chinese Sleeper (Perccottus glenii Dybowski, 1877) (Gobiiformes: Odontobutidae) in Latvia
and Ukraine. —Journal of Applied Ichthyology, 36: 785-794. Article ID: JAI14100.
https://doi.org/10.1111/jai.14100 .

Loman J., Madsen T.R. (2010): Sex ratio of breeding Common toads (Bufo bufo) - Influence of survival
and skipped breeding - Amphibia-Reptilia 31: 509-524

Maletzky A., Kyek M., Goldschmid A. (2007): Monitoring status, habitat features and amphibian species
richness of Crested newt (Triturus cristatus superspecies) ponds at the edge of the species range
(Salzburg, Austria). - Annales de Limnologie - International Journal of Limnology 43(02):107 — 115 .

73


https://doi.org/10.1017/S0376892997000088
https://doi.org/10.1038/nclimate1416
https://www.gbif.org/
https://doi.org/10.3897/neobiota.57.48958
https://doi.org/10.1163/15685381-bja10055
https://doi.org/10.1163/15685381-bja10069
http://www.lva.gov.lv/daba/lat/
https://doi.org/10.3391/bir.2021.10.2.18
https://doi.org/10.1111/jai.14100

Nekrasova O., Marushchak O., Pupins M., Skute A., Tytar V., Ceirans A. (2021): Distribution and potential
limiting factors for European pond turtle’s (Emys orbicularis) populations of Eastern Europe. —
Diversity, 13(7): 280. https://doi.org/10.3390/d13070280 .

Nekrasova O., Pupins M., Marushchak O., Tytar V., Martinez-Silvestre A., Skute A., Ceirans A.,
Theissinger K., Georges J.-Y. (2024): Present and future distribution of the European pond turtle
versus seven exotic freshwater turtles, with a focus on Eastern Europe. — Scientific Reports,
14:21149. https://doi.org/10.1038/s41598-024-71911-4 .

Nekrasova O., Pupins M., Tytar V., Ceirans A., Marushchak O., Skute A., Theissinger K., Georges J.-Y.
(2025): Ensemble modelling for smart conservation strategies for forest reptile species at their
range edges in Europe amidst climate change. — Geography and Sustainability, 6 (2025) 100266.
ISSN 20967438, 26666839. https://doi.org/10.1016/j.geosus.2025.100266 .

Nekrasova O., Tytar V., Pupins M., Ceirans A. (2022): Range expansion of the alien red-eared slider
Trachemys scripta (Thunberg in Schoepff, 1792) (Reptilia, Testudines) in Eastern Europe, with
special reference to Latvia and Ukraine. — Biolnvasions Records, 11 (1): 287-295.
https://doi.org/10.3391/bir.2022.11.1.29.

Nekrasova, O. D., Tytar, V. M., & Kuybida, V. V. (2019). GIS modeling of climate change vulnerability of
amphibians and reptiles in Ukraine. NAS of Ukraine, Schmalhausen Institute of Zoology NAS.

Osorio-Olvera, L., Soberdn, J., & Peterson, A. T. (2020). ntbox: An R package for modeling species
ecological niches and distributions. — Ecography, 43(4), 503-511.
https://doi.org/10.1111/ecog.04890 .

Peterson, A. T., Papes, M., & Eaton, M. (2007). Transferability and model evaluation in ecological niche
modeling: A comparison of GARP and Maxent. — Ecography, 30(4), 550-560.
https://doi.org/10.1111/j.0906-7590.2007.05102.x .

Phillips, S. J., Anderson, R. P., & Schapire, R. E. (2006). Maximum entropy modeling of species geographic
distributions. — Ecological Modelling, 190(3-4), 231-259.
https://doi.org/10.1016/j.ecolmodel.2005.03.026.

Pupina A, Pupins M., Ceirans A., Pupina Ag. (2019): Chapter 65. Decline and Conservation of Amphibians
in Latvia. — In: Heatwole H. (Editor), Wilkinson J.W. (Editor): Amphibian Biology, Volume 11: Status
of Conservation and Decline of Amphibians: Eastern Hemisphere, Part 5: Northern Europe. — United
Kingdom, Pelagic Publishing: pp. 122-141.

Pupina A., Pupins M., Skute A., Pupina Ag., Karklins A. (2015): The distribution of the invasive fish amur
sleeper, rotan Perccottus glenii Dybowski, 1877 (Osteichthyes, Odontobutidae), in Latvia. — Acta
Biologica Universitatis Daugavpiliensis 15 (2): 329-341.

Pupina A., Pupins M., Skute A., Pupina Ag., Karklins A. (2015): The distribution of the invasive fish amur
sleeper, rotan Perccottus glenii Dybowski, 1877 (Osteichthyes, Odontobutidae), in Latvia. - Acta
Biologica Universitatis Daugavpiliensis, 15 (2): 329 — 341.

Pupins M. (2007): First report on recording of the invasive species Trachemys scripta elegans, a
potential competitor of Emys orbicularis in Latvia. — Acta Universitatis Latviensis 273: 37-46.

Pupins M., Nekrasova O., Marushchak O., Tytar V., Theissinger K., Ceirans A., Skute A., Georges J.-Y.
(2023): Potential threat of an invasive fish species for two native newts inhabiting wetlands of
Europe vulnerable to climate change. — Diversity, 15, 201. https://doi.org/10.3390/d15020201 .

Pupins M., Nekrasova O., Tytar V., Garkajs A., Petrov |., Morozova A., Theissinger K., Ceirans A., Skute A.
Georges J.-Y. (2023): Geographically isolated wetlands as a reserve for the conservation of
amphibian biodiversity at the edge of their range. — Diversity, 15, 461.
https://doi.org/10.3390/d15030461 .

Pupins M., Pupina A. (2011): First records of 5 allochthonous species and subspecies of Turtles
(Trachemys scripta troostii, Mauremys caspica, Mauremys rivulata, Pelodiscus sinensis, Testudo

74


https://doi.org/10.3390/d13070280
https://doi.org/10.1038/s41598-024-71911-4
https://doi.org/10.1016/j.geosus.2025.100266
https://doi.org/10.3391/bir.2022.11.1.29
https://doi.org/10.1111/ecog.04890
https://doi.org/10.1111/j.0906-7590.2007.05102.x
https://doi.org/10.1016/j.ecolmodel.2005.03.026
https://doi.org/10.3390/d15020201
https://doi.org/10.3390/d15030461

horsfieldii) and new records of subspecies Trachemys scripta elegans in Latvia. — Management of
Biological Invasions 2: 69-81.

Pupins M., Pupina A., Pupina Ag. (2016): The first experience in new technologies of breeding and semi-
natural eggs incubation of northern Emys orbicularis in glass-house aquaculture in Latvia. — Acta
Biologica Universitatis Daugavpiliensis, 16 (2): 201-211.

Pupins M., Pupina A., Pupina Ag. (2017): Updated Distribution of the European Pond Turtle, Emys
orbicularis (L., 1758) (Emydidae) on the Extreme Northern Border of its European Range in Latvia. —
Acta Zoologica Bulgarica, Supplement 10: 133-137.

Pupina Ag., Puping M., Skute N. (2018): Daugavpils novada batrahofauna: sugu sastavs, draudi, izpéte un
aizsardziba. — in: Daugavpils novads. Vietas vértiba. — Apgads “Zinatne”: 279-293.

Pupins M., Pupina A. (2007): Eiropas purva brunurupuca Emys orbicularis (Linnaeus, 1758) sugas
aizsardzibas plans Latvija. — Latgales ekologiska biedriba, Daugavpils: 104 p.

Pupins M., Pupina A. (2008): Eiropas purva brunurupuca Emys orbicularis (Linnaeus, 1758) sugas
aizsardzibas plans Latvija. Apstiprinats 18.02.2008. ar Vides ministra rikojumu Nr. 45. — Dabas
aizsardzibas parvalde: 104 pp.

Pupins, M., Pupina, A. (2011). Latvijas pieauguso abinieku sugu lauku noteicéjs. — Akadémiskais apgads
"Saule": 76 p.

Reshetylo O., Briggs L. (2014): Habitat requirements for Bombina bombina (Linnaeus, 1761) and Triturus
cristatus (Laurenti, 1768) in North European lowlands: recommendations for pond restoration. -
Acta Biol. Univ. Daugavp., 14 (1): 75 — 84.

Rimicans A., Pupins M., Pupina A. (2010): Amphibians and reptiles of Daugavpils city territory (Latvia,
Latgale). — Biologia plazow i gadow-ochrona herpetofauny: 110-113.

Silin$ J., Lamsters V. (1934): Latvijas rapuli un abinieki. — Riga, A/S Valters un Rapa: 96 p.

Sinsch U. (1992): Structure and dynamic of a natterjack toad metapopulation (Bufo calamita) -
Oecologia 90:489 499

Sinsch U., Collet Y., Klein K., Schafer A. (2015): Impact of landscape dynamics on the syntopic
occurrence of Bufo bufo, Epidalea calamita and Bufotes viridis in the Rhine floodplain - Zeitschrift
fiir Feldherpetologie 22: 57-72

Sinsch U., Leskovar C., Drobig A., Konig A., Grosse W-R. (2007): Life-history traits in green toad (Bufo
viridis) populations: indicators of habitat quality - Canadian Journal of Zoology 85(5):665-673

Stevens V.M, Wesselingh R.A., Baguette M. (2003): Demographic processes in a small, isolated
population of nattrejack toads (Bufo calamita) in Southern Belgium - Herpetological Journal 12: 59-
67

Tytar V., Nekrasova O., Pupina A., Pupins M., Marushchak O. (2018): Species distribution modelling as a
proactive tool for long-term planning of management of the Fire-bellied toad Bombina bombina
(Linnaeus, 1761) and its main invasive threat Perccottus glenii (Dybowski, 1877) in Latvia under
global climate change. — Abstract Book of 2nd International Conference ,,Smart Bio“. 2018.05.03.-
05.05: p. 242.

Vojar J., Chajma P., Kopecky O., Pu3 V., Salek M. (2015): The effect of sex ratio on size-assortative
mating in two explosively breeding anurans - Amphibia-Reptilia 36: 149-154

Zhelev Z., Arnaudov A., Boyadzhiev P. (2014): Colour polymorphism, sex ratio and age structure in the
populations of Pelophylax ridibundus and Pseudepidalea viridis (Amphibia: Anura) from
anthropogenically polluted biotopes in southern Bulgaria and their usage as bioindicators - Trakia
Journal of Sciences 1: 1-12

75



Interreg [l St

Latvija — Lietuva

Izstradats ParrobeZu projekta “Latvijas un Lietuvas parrobezu regiona pilsétu mitraju
biologiskas daudzveidibas kopiga saglabasana”, (“Joint nature-based preservation of
climate change/humans-threatened urban LV-LT cross-border wetlands umbrella
biodiversity by innovative solutions, reintroduction and joint management”) UrbUmbrella
Nr. LL-00232 ietvaros.

Skute A., Evarts-Bunders P., Ceirans A., Pupin$ M., Nekrasova O. (2025):
Projekta UrbUmbrella Latvijas ekspertu konsolidéts 1. posma zinojums.
Parbauditi Latvijas lauka pétijumu dati un lokalizéti atjaunosanas plani.
Daugavpils Universitate.




