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Group, Institute of Ecology, University of Innsbruck



uolldNPOoJlu|

Warming up ...

FAQ 3.1 Fig. 1, WGI IPCC, 2007
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Plant development and temperature

Menzel et al. (2006)
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Change in onset, end and duration of growing
season

Jeong et al. (2011)
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Does this lead to more net CO, uptake?
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Objectives

> Quantify the sensitivity of the off-season CO, exchange
of a seasonally snow-covered ecosystem to temperature.

» Predict off-season CO, exchange under warmer future
conditions.

» Determine limits of warming effects on growing season
length and off-season CO, exchange imposed by day
length.
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Study sites

® [innsbruck]
Neustift
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Study site

Neustift (L. Hortnagl)
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Overview of CO, exchange

NEE = NEE,t, + NEE _(1-t,)

Wohlfahrt et al. (in preparation)
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Overview of CO, exchange

NEE = NEE,t, + NEE_(1-t,)

Wohlfahrt et al. (in preparation)
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Spring and autumn CQO, exchange

NEE =a+b e

Wohlfahrt et al. (in preparation)
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Limits to warming effects

Wohlfahrt et al. (in preparation)
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Model validation

Wohlfahrt et al. (in preparation)
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Climate scenarios
(A1B scenario, 1961-1990 vs. 2021-2050)

Wohlfahrt et al. (in preparation)
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Simulated off-season CO, exchange

ETHZ-CLM

Wohlfahrt et al. (in preparation)



Oft-season CO, exchange

Air temperature (°C) Snow covar CUP Net ecosystem CO; exchange (gCm™)

ON DJF MA Begin (DOY) End (DOY) Begin (DOY) Autumn Winter Spring Total

AITCCLM 1961-1990 4413 -26=13 30=x13 3132143 812+£133 1091 =67 J1.6£234 1516249 158=11.6 2390=94
2021-2050 6116 -1.0=1.1 4.3 . 102.1 =49 90.0=26.1 1238=+231 256=19.1 2393=149
A 1.6 1.6 . 9. -7.0 15.4 -27.8

CNEMRM4.5 1961-1990 41+x14 -28=13 3. . 6 819135 110779 T63£256 1478249 149=11.8 2390=100

2021-2050 5610 -13=x10 3202 52 71.1+119 106566 842252 1321+£226 209=137 2372=72
A 1.5 1.5 . 2. -10.8 -4.2 7.9 -15.7 59 -1.8 (-0.9)°

DMIHIRHAM 1961-1990 42+13 -25=038 3. A 3116139 792=x130 108771 772225 15122214 175134 2364494
2021-2050 54=£15 -1.6=1.1 43 3156147 631158 106.0 8.5 77.2+24 ’83+£252 279=179
A 1.2 0.9 . 4.1 -16.1

ETHZCLM 1961-1990 44=14 -24=14 3015 3127 43 8l6=x156 £7E 1526266 15.2 2389114
2021-2050 62+15 -06+x1.3 ¢ 319. 58 549=x212 5. 57+£274 1142+£339 37¢ 7.3 2378171

A R . 5 -26.6 2 -35.4 2.7 -1.1(-0.7)"

KNMIRACMO 1961-1990 4. 1 3. 30 31001147 776105 57+£235 151.1+£203 174=108 2342=107
2021-2050 5.3 S5 -1.2x10 43 0 3188+£140 638132 . : 1254+£227 2732154 2341106
A . 2 0.9 8.6 £ 3. 5.7 -25.6 9.9 0.0 (-0.6)°

. number in parenthesis gives the additional amount of carbon (gC m™) that could be gained due to the earlier start of the CUP in 2021-2050 as
compared to 1961-1990:; autumn is defined between the third harvest (assumed to occur on DOY 265) and the establishment of a permanent snow
cover, winter corresponds to the time of permanent snow cover and spring 1s defined between snow melt and the beginning of the CUP, and the
column total refers to the sum of the three.

Wohlfahrt et al. (in preparation)
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Take-home message

Grassland off-season CO, exchange resilient against
climate change scenarios predicted up to 2050.

End of CUP is determined by timing of final cut — will
farmers adapt management in future?

Advancement of start of CUP minor under climate
change scenarios.

A critical day length exists below which no net carbon

gain occurs no matter what the temperature is.
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