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Laufender Tag des Jahres vs. Phanologischer Tag

vgl. Ebert & Rennwald (1993, S. 42 ff. & 143 ff.)
Phanologisches Jahr = 366 Tage
Phéanologischer Tag = einheitliche Festlegung des 1. Marz als Tag 61

d.h. in Schaltjahren weicht der ,laufende Tag" um den Wert "-1" ab

Phanologie ist die Lehre vom Einfluss der Witterung und des Klimas auf den
jahreszeitlichen Entwicklungsgang und die Wachstums- bzw. Aktivitdtsphasen der
Pflanzen und Tiere.




Laufender Tag des Jahres vs. Phanologischer Tag

Monatsanfang, -mitte, -ende vs. Phanologische Dekade

Phanologische

Datum fvan-his)

Anfang hlitte Ende  |AnfangiMitte:Ende
harz| 01.-10.03.:11.-20.03. : 21.-31.03. | 10 1 & 1M
April| 01.-10.04, 111.-2004, 1 21.-30.04. ) 10 10 ¢ 10
fai| 01.-10.05. ¢ 11.-20.05. : 21.-31.05.| 10 0 @ 1N
Juni| 01.-10.06. £ 11.-2006.: 21.-30.05. | 10 10 ¢ 10
Juli| 01 -10.07. ¢ 11.-20.07. ¢ 21.-31.07. | 10 1 ¢ 1

August| 01.-10.08. :11.-20.08. {21.-31.08. | 10 I ¢ N

septernber| 01.-10.09,:11.-2009, : 21.-30.09. ( 10 110 ¢ 10

Oktober| 01.-1010. £ 11.-2010.:21.-31.10. [ 10 1m0 ¢ N
+ unkampliziert, vertrautes Denkmuster

letzte Dekade des honats wariabel (10/11)

Dekade  iTage (von-his)
7 iR1-70 01.03.-10.03. Marz i
8 7140 11.03.-20.03. M.
9 @190 21.03.-30.03. E
10 91100 31.03.-09.04. April o3
11 101-110 10.04.-19.04. M
12 111120 20.04.-23.04. E
13 i121-130 30.04.-09.05. Mai A
14 131-140 10.05.-19.05. M.
15 i141-150 20.05.-29.05. E
16 151-160 30.05.-08.06. Juni A
17 1161170 09.06.-18.06. M
18 1171-180 13.06.-28.06. E
19 1181-190 29.06.-08.07. Juli Mk
20 191-200 09.07 -18.07. M.
21 201-210 19.07 -28.07. E
22 211220 29.07 -07.08. August Eal
23 22230 08.08.-17.08. M
24 231240 18.08.-27.08. E
25 241-250 28.08 06,09, September A
26 2a1-260 07.09.-16.09. M.
27 2270 17.09.-26.03. E
28 271-2a0 27.09.-06.10. Oktober A
29 281-290 07.10.-16.10. M
30 291-300 17.10.-26.10. E

- karnpliziet, ungewaohntes Denkmuster

+ numerisch korrekt

1 Tag Fehler

|1 Tag Fehler

2 Tage Fehler

|2 Tage Fehler

3 Tage Fehler

|4 Tage Fehler

4 Tage Fehler

|5 Tage Fehler
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Artenzahl
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la]

7

35

ia]

BB-3644-1

Potsdam
Parforceheide

109 Begehungen
42 Arten
12.990 Individuen

kumulativ

S 5 3B

Taxon = = = = =
Carcharodus alceas 1 1
Carterocephalus palaeman 1 1
Thymelicus lineola 562 420 140 28 87 265
Thymelicus sylestris 99 43 20 9 22
Cchlodes sylvanus 310 49 97 81 52 31
Papilio machaon 6 1 ) 2
Leptidea cf. sinapis 25 11 4 4 5
Anthocharis cardamines 116 5 41 44 20 8
Aporia crataeqi 16 2 2 2 10
Pieris brassicae 123 290 31 15: 43 t
Pieris rapae 3.745| 337: 998: 35211275 783
Pieris napi
Pantia cf. edusa 121 Ol 4: 400 29
Colias hyale 38 12 13 1 = i
Gonepteryx rharmni 238 26 BO: 531 50 49
Lycaena phlaeas 363 27 116 2B 154 40
Lycaena tityrus 203 22 142 361 73 20
Meozephyrus guercus 156 1 53 8. o4
Stryrnonidia we-album 1 1
Celastring angiolus 195 27 51 440 430 G0
Aricia agestis 75 3 2B G ghE 2
Polyommatus amandus 2 2
Polyammatus icarus 89 a0 28 g 10 i3]
Argynnis paphia 3 4 1
Izzoria lathonia 399 11 23 29: 206: 130
Brenthis ino 26 7 &) 9 1
Buoloria dia 72 8 13 g: 37 B
“anessa atalanta 70 10 22 2 [x] 28
“anessa cardui 408 5 o) 3 3531 i3]
Myrnphalis io 906 740 130: B2 268 372
Mymphalis utticae 38 10 12 =) 1 10
Palygonia c-album 93 10 14 g 8 &3
Araschnia levana 178 33 89 13 17, 28
MNymphalis antiopa 2 a 1 1
Welitasa cinxia 3 1 1 1
Melitaea athalia 408) 193: 861 B4 27 3§
FPararge aegeria 59 21 28 11 2 3
Coenonympha arcania 326| 361 44 950 Bh:  B5
Coenonympha parmphilus 773 71 338 116 114 133
Aphantopus hyperantus 689 109 83 114 119 264
Ilaniala jurtina 1.807) 180: B18: 262 389 355
Melanargia galathea 153 18 6O 22 130 40

Individuenzahl| 12.990(1.396: 3.427: 1.603: 3.589: 2.975
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Taxan / Datum e BT ENE B e e B e absolut | relativ

S 88 &8&8&8&58&8&&8&&8&R8EKEREERE

Siadid 8 EEiEEiEIaEEEIEHEIEI8IEE

TR /SR BITi2IRIEI8IRn - 8 8
Fieris rapae / napi Il Esmedalnefic & 6 (6 ¢ (5 E e = &0 eq(=i)e K1 & (5fa) = AN = &) 6 oll) s ald 6 Clls = 25 § 783 26 32%
Mymphalis io 18:18: B (7 {5 ¢ LiL 2 :879104:92:19:¢ - 214 1hB 372 12 50%
Maniola jurtina = f = fa = f = 34 11957179428 8 = = ko 353 12 03%
Thymelicus lineola 13i218: 308 4 ¢ - ¢ - - 265 591%
Aphantopus hyperantus - A E1ApE 73k 5 E 128 11 f e e ia | o - 264 087 %
Coenonympha pamphilus | - ¢ - § - P B 1 d 19 P15 131 31214 18 7213400 -8 133 4 47 %
Issaria lathonia - AR o oo s o o IR - S - EE B O S RS - - 130 4,37%
Meozephyrus guercus S bbb o 3 iB4:i16:10 1 N 94 3,16%
Coenonympha arcania s Ra = fa b | fDEZ2: 2 0 1 3e e - - B5 2,18%
Folygonia c-album 1§ - i1 - bbb i3t 2t F i 48 313 3+ 203 53 1,78%
Gonepteryx rhamni - I 1 - = A E 383 ek D i E 2§ 44 1. 65%
MWelanargia galathea R 22804 1B 3 - - 40 1,34%
Lycaena phlaeas s Bo b E2Eq 3885 H% T = - N - I O I 40 1,34%
Melitasa athalia ST T T T T T T = = I A - 38 1,28%
Dchlodes sylvanus - - - - - - i3 iMoi10i 4 48 - - - - a1 1.,04%
Celastrina argiolus 1 i3 §-§ =481 -1 - 14t 8 1 6F:121311 - b - 30 1,01%
Fontia edusa / daplidice s e o e e e e | praa k9 Eq 1 ET EFE G I12E 2§ 29 097 %
“anessa atalanta - - - - - - 1§23 i1 112 2 116 28 094%
Araschnia levana - - 12138 - - - - -i10: 6B i 5 - 2B 0,87%
Thymelicus sylvestris R, - - - 22 0,74%
Aricia agestis - - - - P20 - i - - - - i3i5i4 0 - EREEN - 21 0,71%
Lycaena tityrus R - - 20 067 %
Folyommatus icarus S e e e e e e e e e e B D - § 3 - 13 0,44%
“Yanessa cardui - - - - - - - - 3 6 2 ¢ 19 1 13 0,44%
Aporia crataeq s oo o 23 3¢ 7 - G- - 10 0,34%
Mymphalis urticae 1§ - @ - @ -f -3 116 - 10 0,34%
Anthochatis cardamines -id4 400 - - - - - - - - - - - 8 0,27 %
Colias hyale N T 1 s 7 0,24%
Leptidea reali / sinapis = B iofoflofaficflafloflalloflolololololololo B 0,20%
Baloria dia R R R I T T T T 2] 0,20%
Pieris brassicae - - - - - - - - - = 1 : 3 1% - == - - - 5 0,17 %
FPararge aegeria R 3 0,10%
Mymphalis antiopa 1§ === =f=fcf=fcl=faflaflafa=flazalla=aflals 1 0,03%
Melitaea cinxia - - - - - - i - - - - - - - - - - - - 1 0,03%
Argynnis paphia S e A e e e e R N R e s 1 0,03%

Phanologischer Tag|109: 1161381501 156163 1691179185193 1201 1207 214 (222 1233 {244 1255 1 267 1280

2975  Priifsumme
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1. Generation
Flugbedginn
haimam
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Melanargia galathea - Deutschland 2010
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Standortvergleiche

= Voraussetzungen (Begehungsdichte, Stichprobengrolie)

= Ahnlichkeit der Phanologien im gleichen Naturraum / Héhenstufe
(Maoglichkeit zur Aufwandsbeschrankung / Clusterbildung)

= Unterschiede in den H6henstufen und Unterschiede quer durch
Deutschland (Moglichkeit der raumbezogenen phanologischen
Darstellung, Abbildung der unterschiedlichen Witterungs-
bedingungen im jeweiligen Jahr; Verstandnis der Veranderungen in
den Gradienten Atlantisch-Kontinental / Tiefland-Gebirge / Stid-
Nord)



,Best Practice* Losungen anstreben !

= Qualitatssicherung
« Strenge Einhaltung der Standardbedingungen!
» Ausreil3er! ~ Fehler? ~ Schreibfehler!

= Daten-Aggregation zur Scharfung (lokale / regionale
Stichproben) oder zur Verwischung (Verlust Feinstrukturen)
von Aussagen

= Extrapolation am Beginn oder am Ende (J/N) /
Mathematische Algorithmen / Modellierung

= Methodische Passfahigkeit
 mit dem Phanologie-Messnetz des DWD
* mit den europdaischen Partnern
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1 Phanologische Beobachtungsnetze heute und gestern

meteorologische fortbildung

Deutscher Wetterdienst "@

Phenological networks today and yesterday

Lusammenlassn

I Deutschen “: tlerdicns wurde man sich in den vergangenen lohren d cr wachsenden Hedeatung dier Phiin

logie fir das K e A logie nets bewusst. In der Agranmetoro-
ersapeimdellin uch Aspoke der Ertrag v

Benatin. ind e " 5
\: rhum! |l. or Bo |v1| |ch|1|nv\n| e md: rer \n.lu in [ urapa; die km cricn rur l’}!mllmnnmﬁlﬂc (I: T n nten und

Phanologie

romel, Jahrg. 33 He. 12, 713 fdarsaar 2007) 7
© Dostschr Wossrdunst 2007

A HENSE. M. MULLER

Geostatistische Modellierung und Qualitatskontrolle von
2 phéanologischen Beobachtungen

Geostatistical modeling and quality control of phenological abservations

14 e, Sahrg. 3. M UL 1419 (danuas 2007)
© Duutscher Wotlurdunst 2007

F BISSOLLL G. MULLER-WESTERMEIER, C. POLTE-RUDOLF
3 Aufbereitung und Darstellung phanologischer Daten

Processing and Visualisation of phenological data

Ansamaenfasmng

Phinologeahe Daten rellekliveen die Auswirkungen vom Wil ex= wnnd Bl an i aul Pllams d T

re. Sie lassen sich hnlich wic Klimadaten mit Flilfe der Zentreihen- und 1ibufigkeitsanalyse sowie der rium-

llf.h.n Interpolation answe n(nh-\- danstellen, Zusitdich lisst sich aber noch der jshresseitliche Ablauf der ver-
om Pliason [ n dugs Stwdion wiml viellElige prakische Anwemlungen nuizem,

Al

Phunulogical data refleat the mopact of weather and climate o plants and snimals. They can be evaluated and
displayed like elimate dutn, wsing methods of time serics and frequeney analysis, but also spatial interpolation, In
nddition, the sensomal eourse of variows phenalogienl phases enn he used for elimntologieal studies nad manifold
practical applications.

mﬁrmm i Deustnchland, YA HRS

http://lwww.dmg-ev.de/gesellschaft/publikationen/pdf/promet/Promet_Vol-33_1-2.pdf



Global Change Biology (2000) 6, 407-414

Phenology of British butterflies and climate change

D.B. ROY* andT. H. SPARKS
Institute of Terrestrial Ecology, Monks Wood, Abbols Ripton, Huntingdon, Cambridgeshire PE17 215, UK

Abstract

Data from a national butterfly monitoring scheme were analysed to test for relation-
ships between temperature and three phenological measures, duration of flight period
and timing of both first and peak appearance. First appearances of most British butter-
flies has advanced in the last two decades and is strongly related to eadier peak
appearance and, for multibrooded species, longer flight period. Mean dates of first
and peak appearance are examined in relation to Manley's central England tempera-
tures, using regression technigques. We predict that, in the absence of confounding
factors, such as interactions with other organisms and land-use change, climate
warming of the order of 1°C could advance first and peak appearance of most
butterflies by 2-10 days.

Keyuwonds: butterflies, climate change, emergence, flight period, monitoring, phenology

Received 21 May 1999; resubmitted and accepted 7 October 1999
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Table1 Trends over time (1976-98) for mean first appearance, peak flight date and length of tlight period. Table reports E* and
significance values from regressions of flight period characteristics on year. Values for change per decade are number of days.

Mean first Mean peak Mean length
appearance appearance of flight peri

R* (%) sig. Change R?(%) sig. Change R® (%) sig. Change

{410y {+10vy) (410vy)

(a) species with one flight period each year

Thymelicus syloestriz (Poda.) small skipper 0 ns =14 0 ns =14 i ns =9
Ochlodes venafa (Br. & Grey) large skipper 11 ns =37 1 ns =23 31 il 44
Enmnis fages (L.) dingy skipper 7 . =51 & ns =34 15 o 43
Pyrgus maloae (L) grizzled skipper 28 o B 11 ns  -44 12 ns 34
Anthockaris cardanimes (L) arange Hp A0 e LTh 39 270 1 ns 12
Calloplrys rubi (L) green hairatreak 23 o -43 21 . -47 i ns -0.2
Duercusia guercus (L) purple hairstreak 0 ns -17 7 ns =38 i ns  -0.4
Lysmadra coridon (Poda.) chalk-hill blue 0 ns o 0 ns =03 i ns nn
Limerutis canolla (L) white admiral 7 ns =31 4 ns =25 i ns 04
Clozsiana selene (D. & 8.) small pearl-bordered fritillary O ns =18 0 ns =05 i ns 154
Clossiana enphrosyne (L.) pearl-bordered fritillary rj BT 11 ns =47 i ns 15
Argynmiz aglaja (L.) dark green fritillary 0 ns o 0 ns =05 i ns =18
Argynnis paphia (L.) silver-washed fritillary 12 ns  —44 il ns =23 14 o a5
Melanargia galathea (L.) marbled white 23 * -44 9 ns =32 & ns 7
Hipparchia semele (L.) grayling 0 ns 4 4 ns =27 an w46
Pyrona fithonus (1) hedge brown (gatekeeper) 0 ns -16 2 ns =21 0 ns -11
Manioda jurting (L) meadow brown 1 ns =210 0 ns -08 & ns 21
Aphantopus hyperantus (L.) ringlet 23 * =458 10 ns =32 25 * 45
(b) species with two flight perinds, but only one generation

Gonepferyx rhanmi (L.) brimstone 24 o =53 i ns =26 20 o 57
Inachis i {L.) peacock 3 * -128 15 *+ -1 1+ 104

ng He=Lia, 005> =001, 0001 = #0001, 7 0L > H
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Figure 5. Flight times of Common Blue, Brown Argus and Small
Copper counted on UKBMS transects. Note week 1= 1-T Apil,
weak 26 = 23-29 Saptember
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Table 7a. Trends in mean flight date and length of flight period for those species with one distinct flight period. Levels of statistical
significance are also given: * P <0.05, P < 0.01, ** P < 0.001.

Change in Change in Flight MNo. Years of Mean flight Mean flight
date of mean Period transect date period
Species abundance (days) length (days) meonitoring (days)
/émwns \

\ Speckled Wood ) -10* g+ 33 21-Jun 57
in Ringlet [ -2 29 15-Jun 50
Scotch Argus 0 0 32 16-Jul 58
Marbled White =13+ i b 33 16-Jun 35
Grayling £ 4= 33 27-Jun 35
Gatekeeper g 0 33 3-Jul 42
Meadow Brown -2 1% 33 3-Jul 52
Small Heath 4 -1 33 13-Jun 55
Large Heath 5 -5 32 4-Jun 29
Ringlet -13 At 33 18-Jun 35
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The flight period of the BElack Hairstreak has advanced by over

; . . : : three weeks in less than thirty years. Photograph by Marc
Figure 18. The change in mean flight date for the Black Hairstreak since 1976 Botham
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