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Kas ir fenologija?

Sezonalas norises daba — lapu plaukSana, ziedésanas sakums, auglu
nogatavosanas, putnu migracija, zivju narsta sakums, kukainu izlidosana; ari
abiotiskie ka ledus kusSana, pirma/pédegja salna; cilvéku saimnieciska darbiba
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Aizpilditas tabulas izsutit, lidzu, lidz novérosanas gada 20. decembrim uz adresi:
Andrim GERMANIM, “Zemzaros”, Auces nov., Ukru pag., LV- 3729

FENOLOGISKIE NOVEROJUMI

NOVEROSANAS VIETA- _dasdlsnas NOVADS Jladsias

PAVASARIS- VASARAS SAKUMS

GADS-2012/.

Fenologiskie

NOVEROTAJA vards, uzvards- __ froidiper
Paridibas nosaukums Datums Gijputnu atlido$ Datums
Sniega segas kusanas sakums | 24 . 0%. | Baltais starkis 48. 03.
Snieg pédéjais sniegs p&. O4. | Balta cielava 30. 04-
P&dgjas sniega segas palickas | Q. O4 | Bezdeliga 1Y4. 05
/ upes nosaukums / Sazdoue ¢4 Dzeguze 04.05.
Ledus ieSanas sakums vadwucs | 18- 0. | Dzérve 42,03
Ledus ieSanas beigas «wiouat | 43 0 Y. | Grieze -
Pirmais pérkons 28 0K | Kivite 19.03.
Pirmie gubu lietus makoni 9. 0%. | Lakstigala 1. 05.
Sak ganit lopus 20.04. | Lauku cirulis 48.04-
Pirmie lauku s&jas darbi A& 0Y. | Majas strazds 14.03-
P&d&ja salna uz augsnes 1§ 06. | Sloka -
Déstu izstadisana 04.04. | Svire 16.05.
Bérzi- sulu cirkulacija A8.03. | Vilodze 20.05-
Sak zajot plavas 2.5.04. | Zivju gamis 10.04.
Zoofenologiskie novErojumi | Datums Diarza augu ziedé$anas sak. | Datums
Pirmais taurenis Q4. 04. | Sniegpulkstenite /13. 03
Izlido pirmas bites 03.0J . | Krokuss 24.03-
Maijvaboles paridisanas 4.¢. 05. | Primula 2%.03.
Pirmie odi 04.0Y. | Narcise 12.04.
Pirma kamene 42%.04. | Tulpe Ll DY.
Pirmie dunduri 0§. 06. | Méju zemene /5. 05.
Vardes sak |&kat 40. 04. | Maju avene 03.06.
Parka vingliemeZi sak rdpot 13.0Y.
Ezis beidz ziemas miegu 04. 04. | Sikkriimu ziede3anas sik. | Datums
Pirma kirzaka [Y. OH- | Mellene 06. 0%
Lidakas s@k narstot 09. 0Y . | Briklene 34.05.
Dzérvene 10. 06
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el tauieni e T 1995
Nada auwdon, Olenos Stk Biesr us wa?sw lnog. ﬁ
Seninay (2 s goudes .

*Kops 1927.gada

noverojumi Latvija

° @
g (6} )
o 7
() . o
° 3 [}
3
@
(] ° o
Y, = °
. 85 o 5r )
° 008.' ° ol
%0 o o © o/ @
’ N,
Y ° o
oo ° = °
00
A °
() o

N =~81
Periods: 1970.-2018*.

148 fenologiskas fazes:
8 taksonomiskas grupas
+ saimnieciska darbiba

+ abiotiskas paradibas
(pirmais sniegs, salna, pérkons, ledus)
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C # zenodo.org/record/3982086#.YAB07OgzblU
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Movemnber 13, 2020

Phenology data set of plants and birds and
other taxonomic groups, as well as agrarian

activities and abiotic phenomena from Latvia,
1970-2018

Gunta Kalvans; ® Andis Kalvans; Andris GErmanis

A data set of phenological observations of plants, birds, as well as agrarian activities and abiotic phenomena from Latvia,
1970-2078 is presented. The data include limited number of cbservations of insects, amphibians, mammals, mushrooms,
mollusks and fishes as well. The data was collected by voluntary observers (citizen scientists) and published as paper
based yearly bulletins. It includes almaost 48 000 individual chservations of 159 different phenclogical phases from 103
locations in Latvia. Each entry is comprised of following fields:

. Station: name of the observation station

.Year: year of observation

. Season: season of observation as indicated in the primary publication

. Species: English name of the species observed or description of phenomena cbserved in case of abiotic
OCCUITENCeS

. Species Latin: Latine name of the species observed

. Taxonomic_group: taxonomic group of the species observed or grouping of non-hiclogical phases ("Abiotic” for
meteorclogical phenomena and “Agrarian’ for agrarian activities)
Fhenonhase deacrinfion of nhenolonical nhase ohaerved

Dati brivi pieejami ikvienam lietotajam

o R S

(= ]

Kalvane, G., Kalvans, A., Gérmanis, A. (2020) Long-term phenological data set of multi-taxonomic groups, agrarian activities and abiotic
parameters from Latvia, northern Europe. Earth System Science Data (ESSD). Open data journal, submitted
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Daudz novérojumi (1970-2018), mazas sérijas

A b Years of
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10 taksonomiskas grupas, bet dominé augi
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Datu kvalitate

 Ekstremalas veéertibas

 Test-1 Globalas ekstremalas
vértibas — novérojuma
standartnovirzes no Gada medianas
vértibas

» Test-2 Lokalas ekstremalas vértibas
— novérojuma standartnovirzes no
Stacijas medianas vértibas 2-

* Nepareiza fazu seciba

« Eksperta vertéjums (vizuala
analize)

* Tikai 43 novérojumi no ~47
tikstosiem atziti par
problematiskiem

N
1

o~ ® Plausible

1

8 ® |mplausible: wrong phase order
|_

o
1

Implausible: expert judgement
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Fenologiskais kalendars

snowmelt 4

Alauda arvensis - first male song -
Sturnus vulgaris - first individuals 4
Apis mellifera - first individuals -
Betula pendula - sap exudation -
Corylus avellana - BBCH61 -
Ciconia ciconia - first individuals 4
Alnus incana - BBCH61 -
butterfly - first occurrence -
meadow green up - ReassumedGrowth -
Padus avium Mill. - BBCH11 -
thunder 4

Ribes rubrum - BBCH11 -

Betula pendula - BBCH11 4
Cuculus canorus - first male song
Hirundo rustica - first individuals -
Betula pendula - BBCH61 4

Acer platanoides - BBCH61 -
Taraxacum officinal. - BBCH61 4
Ribes rubrum - BBCHG61 -

Ribes nigrum - BBCH61 -

Padus avium Mill. - BBCH61 -
Cerasus avium (L.) . - BBCH61 -
Fragaria vesca - BBCH61 -

Malus domestica Bor. - BBCH61 4
spring frost -

Syringa vulgaris - BBCH61 4
Convallaria majalis. - BBCH61 -
Sorbus aucuparia - BBCH61 4
Rubus idaeus - BBCH61 -
Philadelphus corona. - BBCH61 -
hay harwesting 4

Tilia cordata Mill.. - BBCH61 4
Ribes rubrum - BBCH85 -

Ribes nigrum - BBCH85 -

Rubus idaeus Cul. - BBCH85 -
autumn frost -

Betula pendula - BBCH92 4

Acer platanoides - BBCH92 -

Tilia cordata Mill.. - BBCH92 -
Populus tremula - BBCH92 -

Tilia cordata Mill.. - BBCH93 4
Acer platanoides - BBCH93 -
Betula pendula - BBCH93
Populus tremula - BBCH93 -

Malus domestica Bor. - BBCH93 4

oam—]1—

0 100 200
DoY

360 1970 1980 1990 2000 2010 2020

Year

10 20 30

|zteikti vairak novérojumu 20.gs
vidU un pavasari

Attelotas fazes ar 500 un vairak

moverojumiem
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snow - first occurrence -
Malus domestica Bor. - beginning of leaf f. -
Populus tremula L. - beginning of leaf f. -
Betula pendula - beginning of leaf f. -
Acer platanoides L. - beginning of leaf f. -
Tilia cordata Mill.. - beginning of leaf f. -
Anser anser - autumn departure -
Malus domestica Bor. - leaves begin to dis. -
Populus tremula L. - leaves begin to dis. -
Tilia cordata Mill.. - leaves begin to dis. -
Betula pendula - leaves begin to dis. -
Acer platanoides L. - leaves begin to dis. -
autumn frost - first occurrence -
Solanum tuberosum L. - harvested product -
winter cereals - dry seed (caryopsis) -
Malus domestica Bor. - fruit ripe for pick. -
Ciconia ciconia - autumn departure -
Vaccinium vitis-ida. - fruit ripe for pick. -
Calluna vulgaris (L. - beginning of flower. -
Rubus idaeus L. Cul. - first fruits have c.
Ribes nigrum L. - first fruits have c.
Cerasus avium (L.) . - fruit ripe for pick.
Ribes rubrum L. - first fruits have c. -
Solanum tuberosum L. - beginning of flower. -
Vaccinium myrtillus. - fruit ripe for pick. -
Tilia cordata Mill.. - beginning of flower. -
hay harwesting - first occurrence -
Philadelphus corona. - beginning of flower. -
Trifolium pratense . - beginning of flower. =
Rubus idaeus L. - beginning of flower. -
Solanum tuberosum L. - end of dormancy: sp. =
Sorbus aucuparia L. - beginning of flower. -
Convallaria majalis. - beginning of flower. -
Syringa vulgaris L. - beginning of flower. -
spring frost - last occurrence -
Malus domestica Bor. - beginning of flower. -
Vaccinium myrtillus. - beginning of flower. -
Quercus robur L. - beginning of flower. -
Fragaria vesca L. - beginning of flower. -
Cerasus avium (L.) . - beginning of flower. -
Ribes nigrum L. - beginning of flower. -
Padus avium Mill. (. - beginning of flower. -
Taraxacum officinal. - beginning of flower. -
Ribes rubrum L. - beginning of flower.
Solanum tuberosum L. - innate or enforced . -
Acer platanoides L. - beginning of flower. -
cattle grazing - first occurrence -
Hirundo rustica - first individuals -
Betula pendula - beginning of flower. -
Cuculus canorus - first male song -
Betula pendula - first leaves unfold.
Ribes rubrum L. - first leaves unfold.
thunder - first occurrence -
Padus avium Mill. (. - first leaves unfold. -
meadow green up - meadow’ green up -
Populus tremula L. - beginning of flower. -
day with the last s. - last occurrence
butterfly - first occurrence
Corylus avellana L. - beginning of flower.
Ciconia ciconia - first individuals
Alnus incana - beginning of flower. -
Betula pendula - sap exudation -
Apis mellifera - first individuals -
Sturnus vulgaris - first individuals -
Alauda arvensis - first male song -
snowmelt - last occurrence -
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Malus domestica Bor. - fruit ripe for pick. -

winter cereals - dry seed (caryopsis) -

Solanum tuberosum L. - harvested product -

autumn frost - first occurrence -

Acer platanoides L. -

eaves begin to dis. -

eaves begin to dis. -

Populus tremula L. -
Malus domestica Bor. -

; ﬁ Zosis
—

leaves begin to dis. -

Anser anser - autumn departure -

Tilia cordata Mill.. - beginning of

eaf f.-

aizlido — ..
Korelacijas

. _ matrica
Lapas dzelte o
un krit Ne rpaz.ak k.a 200
noverojumiem, kas
R Bl savstarpéji
. parklajas
Pavasara
ziedeésana,
lapu plauksana
un putnu
] atlidosana
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Convallaria majalis - BBCH61
Quercus robur - BBCH61
Philadelphus coronarius - BBCH61
Rubus idaeus Cult. - BBCH85
Tilia cordata — BBCH61

Ribes rubrum - BBCH85

Ribes nigrum — BBCH85

Cerasus avium — BBCH87

Rubus idaeus — BBCH61
Vaccinium myrtillus - BBCH87
Betula pendula - BBCH61
Vaccinium myrtillus - BBCH61
Vaccinium vitis—idaea - BBCH87
Trifolium pratense - BBCH61
Solanum tuberosum — BBCH61
Corylus avellana - BBCH61
Alnus incana - BBCH61

Betula pendula - sap exudation
Populus tremula - BBCH61
meadow green up — Reassumed Growth
Syringa vulgaris - BBCH61
Malus domestica — BBCH61
Fragaria vesca - BBCH61
Sorbus aucuparia - BBCH61
Padus avium - BBCH11

Acer platanoides - BBCH61
Ribes nigrum — BBCH61

Ribes rubrum - BBCH11

Betula pendula - BBCH11
Taraxacum officinale - BBCH61
Padus avium - BBCH61

Ribes rubrum - BBCH61
Cerasus avium — BBCH61

Malus domestica - BBCH87
winter cereals - BBCHOO0
Ciconia ciconia — autumn departure
thunder - first occurrence
Cuculus canorus - first male song
hay harvesting - first occurrence
Solanum tuberosum - BBCH99
spring frost — last occurrence
Calluna vulgaris - BBCH61
Alauda arvensis - first male song
snowmelt - last occurrence
Sturnus vulgaris - first individuals
butterfly - first occurrence
Solanum tuberosum — BBCHO03
cattle grazing - first occurrence
Apis mellifera - first individuals
Ciconia ciconia - first individuals
Hirundo rustica - first individuals
day with the last snow — last occurrence
Solanum tuberosum - BBCH00
snow - first occurrence

autumn frost — first occurrence
Anser anser — autumn departure
Tilia cordata — BBCH92

Acer platanoides - BBCH93
Acer platanoides - BBCH92
Betula pendula - BBCH92

Tilia cordata — BBCH93

Populus tremula - BBCH93
Populus tremula - BBCH92
Malus domestica - BBCH93
Malus domestica — BBCH92
Betula pendula - BBCH93

Hierarhiska kalsteranalize

Septinas grupas (klasteri)

1. Agras vasaras fazes, parsvara koku
ziedésana un auglu, taja skaita darza ogu,
nogatavosanas

2. Loti agra pavasara fazes — pirmo kokaugu
ziedésana (lazdas, baltalksni)

3. Vela pavasara fazes — visdazadakie ziedi
4. Lauksaimniecibas un abiotiskas fazes

5. Pirmie atlidojusie gajputni

6

. Visizteiksmigakais klasteris: pirma salna,
pirmais sniegs un zosu (Anser anser)
aizlidosana rudeni

7. Lapu dzeltésana un krisana kokiem

79 Latvijas
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Trendi un agrie-vélie gadi

Trendi Agrie — velie gadi

e «4-un-4 filtrs» — trends — iestasanas * Agrie un vélie gadi aprékinati ka
datu izmaina dienas uz 10 gadiem klastera vidéja vertiba katram
rékinata sérijam ar vismaz 4 gadam no sérijas ietvaros
noverojumiem pirms 1987. un 4 normalizéta fazes iestasanas laika

péc 1992.gada




Convallaria majalis -
Quercus robur -
Philadelphus coronarius -
Rubus idaeus Cult. -
Tilia cordata -

Ribes rubrum -

Ribes nigrum -
Cerasus avium -
Rubus idaeus -
Vaccinium myrtillus -
Betula pendula -
Vaccinium myrtillus -
Vaccinium vitis-idaea -
Trifolium pratense -
Solanum tuberosum -

Corylus avellana -
Alnus incana -

Betula pendula - sap exudation -

Populus tremula -

meadow green up - ReassumedGrowth -

Syringa vulgaris -
Malus domestica -
Fragaria vesca -
Sorbus aucuparia -
Padus avium -

Acer platanoides -
Ribes nigrum -

Ribes rubrum -

Betula pendula -
Taraxacum officinale -
Padus avium -

Ribes rubrum -
Cerasus avium -

Malus domestica -
winter cereals -

Ciconia ciconia - autumn departure -
thunder - first occurrence -

Cuculus canorus - first male song -
hay harvesting - first occurrence -

Solanum tuberosum -

spring frost - last occurrence -

Calluna vulgaris -

Alauda arvensis - first male song -
snowmelt - last occurrence -
Sturnus vulgaris - first individuals -
butterfly - first occurrence -

Solanum tuberosum -

cattle grazing - first occurrence -
Apis mellifera - first individuals -
Ciconia ciconia - first individuals -
Hirundo rustica - first individuals -
last occurrence -

day with the last snow -
Solanum tuberosum -

show - first occurrence -
autumn frost - first occurrence -
Anser anser - autumn departure -

Tilia cordata -
Acer platanoides -
Acer platanoides -

Betula pendula -

Tilia cordata -
Populus tremula -
Populus tremula -
Malus domestica -
Malus domestica -

Betula pendula -

BBCH61 -
BBCH61 -
BBCH61 -
BBCH85 -
BBCH61 -
BBCH85 -
BBCH85 -
BBCH87 -
BBCH61 -
BBCH87 -
BBCH61 -
BBCH61 -
BBCH87 -
BBCHE1 -
BBCHE1 -

BBCH61 -
BBCHE1 -

BBCHE1 -

BBCHE1 -
BBCHE1 -
BBCH61 -
BBCH61 -
BBCH11 -
BBCH61 -
BBCH61 -
BBCH11 -
BBCH11 -
BBCHE1 -
BBCH6E1 -
BBCH6E1 -
BBCHE1 -

BBCH&7 -
BBCHOO -

BBCHS9 -
BBCH61 -

BBCHO3 -

BBCHOO -

BBCH92 -
BBCH93 -
BBCH92 -
BBCH92 -
BBCH93 -
BBCH93 -
BBCH92 -
BBCH93 -
BBCH92 -
BBCH93 -

Scaled phase timing
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1990. gads

e Pavasara un vasaras fazes iestajas
agrak

* Lauka darbiem mazak izteiksmigas
tendences

 Lapkritis mazak mainigs, bet vélais
rudens — velak
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| oti agra pavasara fazes — pirmo kokaugu
ziedésana (lazdas, baltalksni)

Pirma salna, pirmais sniegs un zosu
(Anser anser) aizlidoSana rudent

Lapu dzeltésana un krisana kokiem
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Diena no gada sakuma

Simpsona paradokss?

Lazdas sak ziedét

Lazdas sak ziedét

100 -
Grupa
A
50- —— B
[
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1970 19380 1990 2000 2010 2020
Latvijas
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Secinajumi
« 1989.gads iezimé lizuma punktu
agra pavasara fazem

* Augu fazu klasteri veidojas péc
lestasanas laika

* Putnu pavasara fazes veido
atsevisku klasteri, tatad tos
ietekmeé citi faktori, ka augu
fazém

» Lapu dzeltésanai un kriSanai nav
1Iztelktas tendences

e VVéla rudens abiotiskas fazes
lestajas vélak, kas korelé ar
vélaku zosu aizlidoSanu
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Abstract

Phenology provides intimate insights into ongoing changes in nature and
seasonality with respect to humans. In this study, the most complete
volunteer observer phenological data set for the territory of Latvia from 1970

to 2018 was evaluated. The data set includes observations of 159 phases of
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