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Question!

ÅIf we know how a species physiology/growth
depend on:

ïTemperature (air temperature, T(t))

ïHumidity (air relative humidity, RH(t))

ïLight (irradiance, I(t))

Can we predict the response to climate change?
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Study:
Two yearly growth patterns of lichens:

2070-2100 scenario SRES A2
2070-2100 scenario SRES B2 

relatively
1971-2000 reference climate

local timeseries 1993/94

Results:

Å Interior lichens:

ï reduced to unchanged yearly
growth

Å Exposed lichens:

ïincreased growth
RH(t) T(t) I(t)

RH(t) T(t) I(t)



More details

ÅFunctions:

ïNet Photosynthesis:     NP(I(t),T(t),RH(t))

ïRespiration:                     R(I(t),T(t),RH(t))

ïWater content WC(T(t),RH(t)) 

ÅParameterized by data on I(t),T(t),RH(t)  and NP, R , WC
ïLaboratory C02 exchange data

ïField micro-climate data 1993/94

ïGrowth of lichens



More details

ÅFunctions: photosynthesis and respiration

ÅRegional climate change:

ïTransforming the time series of Micro ςclimates

MeasuredInterior 93/94: I(t)  T(t)  RH(t)

MeasuredExposed  93/94: I(t)  T(t)  RH(t)

SRES A2, 2070-2100              I(t)  T(t)  RH(t)

SRES B2, 2070-2100               I(t)  T(t)  RH(t)

SRES A2, 2070-2100                I(t)  T(t)  RH(t)

SRES B2, 2070-2100                 I(t)  T(t)  RH(t)

Six yearly growth pattern from different micro climates



More details

ÅFunctions: photosynthesis and respiration

ÅRegional climate change to 6 Micro ςclimates:

ïCombining micro- regional- climate data
Temp June exposed Humidity June exposed

Light June exposed

Light June interior
Measured
Micro-climate 24h



More details

ÅFunctions: photosynthesis and respiration

ÅRegional climate change to 6 Micro ςclimates:

ïCombining micro- regional- climate data
Temp June exposed

Humidity June exposed

Light June exposed

Regional data (Västerbotten):
Monthly mean and variances : 

I(t), RH(t),  T(t)
1971-2000 reference
2070-2100 SRES A2
2070-2010 SRES B2

Difference in mean and variance
between Reference and SRES
Applied to measured timeseries

Preserving local pattern 

Changing mean and variances
absolute change temperature
relative change humidity and light



More details

ÅFunctions: photosynthesis and respiration

ÅRegional climate change to 6 Micro ςclimates:

Temp June exposed

Humidity June exposed

Light June exposed
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Conclusions:
Vegetation ςclimate change ςtilted earth axis

Expect a larger local than regional redistribution
of species. 

Lichens and vascular Ǉƭŀƴǘǎ ŀƴŘΧ
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