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Sciences, Environment:Canada, German \Weather Service
(DWD), Eurcpean Climate Assessment; Instytut Meteoralogil
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Information'and'Analysis Center, USA'National Climatic Data
Center
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¢ Base maps from ESRI'data
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Definiticn o Pnenoiogy.

& Phenology whichiis derived from the Greek word

phaino meaning to;show ol terappear, Is the study. of
plantiand animalilife cycle events; Which are
triggered by environmental changes especially
temperature and precipitation. TAUS, timings of
phenological events are ideal indicators of glebal

change impacts.

& Seasonality’is arelatedterm, referring to similar
non-biolegical'events, such as timing ofithe fall
formation and 'spring break-up ofiICe on fresh water

lakes.
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PhenoelogicallResearch

¢ [raditional’approachs agriculture-
centered, and/local-scale events

¢ Recent approachs: Earth systems
Interactions, and global-scale events
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Integrated Approach

¢ Satellite Obsernvations
(MODIS-NDVI/EVI)

¢lnadicator SPECIES
Phenology.

s Native Species Phenology.
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Cloned Species Phenelogy.

¢ Advantages:
1)ldeal forrmoedel development;
2) Standardized response te environment;
3) Broad range

¢llimitations:
1) Lackiofinetwork geegrapnhical CoVerage,;
2) Notradapted to local envirecnment
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S1lac First LLeaf
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LiIc First Bloom
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SIimulated Phenoiogy.

¢ Advantages:
1) Broad Coverage ifiusing simple input;
2) Standardized respense

¢l Iimitations:
1) VIodel Inadequacies;
2) Small'set ofievents and plants
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Spring/inadices
SUlte el MeasUres

& FIrst -2.2°C freeze date inautumn
¢ Compaosite chill'date (SI'maoedels)

\ 4
¢
¢
\ 4

SISt lealidate, “early: spring* (SI'moedels)
SISt bloom date, “late sprng™ (SI'moedels)

_ast -2.2°C freeze date in'spring

-2.2°C Freeze pernod

¢ Damage index:value (first lear date — last frost

date)

¢ Average annual, average seasonal, and twelve

average monthly temperatures
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SIFEIrst LealiDate 1964-2000'Sleope

c. lvl. c. Ivl.
Slope > .05 <=.05

<-0.3

Source: Schwartz et al. 2006, Figure 1
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North:. Hem. S| Eirst Leal; Date Departures

Adjusted R-square = 0.362 ( 0.307)
Slope of reg. line =-0.119 (-0.111)
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Source: Schwartz et al. 2006, Figure 2 (modified)



SIEIrst Leal; Date inf Nerthr Amernca

10 North American Spring Indices
First Leaf Departures
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UW-Milwaukee Geography. Source: Schwartz and Reiter 2000, Plate 4 (updated)
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SIEIrst Bloom Date 1961-2000 Slope

c. Ivl. c. Ivl.
>.05 <=.05

0to 0.3
>0.3
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North'Hem. SI'Eirst Bloom Date Departures
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Adjusted R-square = 0.390 ( 0.325)
Slope of reg. line =-0.103 (-0.095)
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Last:Spring —2.2°C Ereeze Date 1964-2000'SIepe

c. lvl. c. Ivl.
> .05 <=.05

Source: Schwartz et al. 2006, Figure 3
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North. Hem. Last —2.2°C Ereeze Date Departures
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Adjusted R-square = 0.540 ( 0.483)
Slope of reg. line =-0.147 (-0.139)
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Source: Schwartz et al. 2006, Figure 4 (modified)



North: Hem. 5°C Growing Season LLengthr Departures

ol ‘i’ ,
I im ’

Adjusted R-square = 0.229 (0.261)
Slope of reg. line =0.161 (0.169)

M
>
©

Z

L
©
£
e
°)
c

o

&

)

F

1

F

©

o

F
£
o
|

L
o
-
S
whed
e
©
o
@

o

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year

UW-Milwaukee Geography



Conclusions

¢ [he onset of spring has become significantly earlier across
mostitemperate land areas of'the Northern Hemisphere from
1955:-2002.

¢ Important regional differences existtamong the Indices.

¢ [hese resultsprevide a consistentandiconventional
frameworkiforrcomparson torpast and futlure studies; andia
firsttapproximation ofilikely: impacts.

¢ [hese resultsireinforce the results from previousregional-
scale phenologicalland climatological studies.

¢ National’landiglobal scale phenological networks, like the
developing USA-NPNare needed to enhance understanding of
these iImportant changes, Ssee http://www.npn.uwm.edu
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Rlan forra USA National
RPhenoelogy Networki(USA=-NPN)

AP H/WWWIAPRIUWMLEAU

¢ a continental-scale network ehsernving
regionally apprepriate native plant Species,
cloned indicator plants (lilac + others), and
selected agricultural crops

¢ designed to complement remote sensing
opSsen/ations

¢ data collected will be freely available to the
researnch community and general public
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USA-NPN Monitering Framewaork

NWS Coop
Spatially. Extensive NPS Inv. & Mon.
Science Networks USDA FIA

State Ag. Exp. Sta

Decreasing Spatial Coverage

Remoite Sensing and Noggs
Synoptic (wall-to-wall) Data NOAA

UW-Milwaukee Geography

Process Knowledge

?ify
# of Measurements

Increasin
Data Qua




USA-NPN Plant
OhSernvation: Strategy,

¢ Cloned plants (lllac, dogwooed, ocotilio)

& Calibration™ species (apout 20 with 1-4
each from allergans, Coniferous, Crops,
coniferous, deciduous, herbaceous,
and s showy™)

¢ Additional Species ofiinterest to the
obsernver or local/regional networks
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