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Climate futures

The climate change that people will experience this century and beyond depends on our

greenhouse gases emissions, how much global warming this will cause and the
response of the climate system to this warming. I P C C I 202 l

Emissions pathways
Different social and economic developments can lead to substantially different future emissions of
carbon dioxide (CO, ), other greenhouse gases and air pollutants for the rest of the century.

INTRODUCTION /

- Response of the climate system relative to 1850-1900
[0\ Many aspects of he climate system react quickly to temperature changes.
o 2\ Atprogressively higher levels of global warming there are greater consequences
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Short-term effect: Natural variability
Over short time scales (typically a decade), natural variability can temporarily dampen or accentuate global warming trends
resulting from emissions.

Infographic TS.1 | Climate Futures. The intent of this figure is to show possible climate futures: The climate change that people will experience this century and beyond
depends on our greenhouse gas emissions, how much global warming this will cause and the response of the climate system to this warming.

(top left) Annual emissions of CO; for the five core Shared Socio-economic Pathway (SSP) scenarios (very low: SSP1-1.9, low: SSP1-2.6, intermediate: SSP2-4.5, high: SSP3-7.0,
very high: SSP5-8.5).(bottom left) Projected warming for each of these emissions scenarios.
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https://www.montgomerycountymd.gov/DGS-OES/SolarBenefits.html

® ecos
® their biophysical and biogeochemical feedbacks to the climate system.

/) Image copyright: phenology wheel Archives - Dyck Arboretum
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Gaps

Filippa et al. 2015,
Ren et al. 2020,
Zani et al. 2020,
Gallinat et al. 2015,
Kang et al. 2018



RESEARCH QUESTIONS

“leading indicator”
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EXPERIMENT

IS BASED ON THE CLIMGRASS EXPERIMENT.

ma
automated ra

facility includes 54 plots testing
effects of global change under
current and future climate

conditions.
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Effects
- CTD Elevated CO2, elevated temperature & Drought

/DF3OO ppm + 3°C + rainout shelter during Jun to Jul)




Phenocam METHODS
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used to track

@
/J Filippa, Gianluca. (2020). phenopix R package vignettes 1/3: base vignette.



PHENOCAM IMAGES
TWO PHENOCAMS ARE INSTALLED IN THE SITE AND THEY
CAPTURE 5 IMAGES PER DAY.

gumpenstein - MNetCam S5C IR Tue Mar 09 2
Camera Tempe E [—

Phenocam 1 image Phenocam 2 image




PHENOCAM DATA ANALYSIS

* First grass cut hapg

® Second cut — end of July
Y ® Third cut — end of September
/‘ Rewetting of the drought plots happen after the 2" cut.



CREATING 4 GPs AND FITTING CURVES FOR THE FILTERED DATA/‘
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Metrics
1. UD
2. Peak gro

3. Rate of growth — the sp e grow measured as prr (Peak Recovery Rate)

@
/J If you are interested to know about other metrics, please contact me



Sl G 2290 B o) 7 PHENOCAM DATA /

PRING PHENOLOGY (JAN-MAY

UPTURN DATE (START OF GROWTH) 2019-2021
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T because there

is no drc ). There can also be

drought legacy e we need to study further.

®* Here we focus only on the treatments A, T, and CT.
O
/ To know the Treatment codes, A, C, T, D, etc please refer to slide no 13
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we observe a

significant lower pe d CTD plots indicating drought

effect or impact.
/ To know the Treatment codes, A, C, T, D, etc please refer to slide no 13
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treatment

To know the Treatment codes, A, C, T, D, etc please refer to slide no 13



TAKE HOME MESSAGES

Conclusion

®* Warming advances spring phenology

both individually and in combination
with CO2 — by 10 and 15 days

respectively.

| ®* Elevated CO2 drives growth rate.

® Interactive effects of +3°C, +300ppm

& drought slow down growth rate and

Individual CO2 shows
stronger impact

reduce peak growth.



WAY FORWARD....

Phenology is nature’s calendar

ASSESSING

This presentation participates in OSPP

Effect on

senescence I H A N K S I
L
Outstanding Student & PhD

candidate Presentation contest UNDERSTAND

28

lumnesh.joseph@student.uibk.ac.at




Tel: +43 667 64002580

E-mail: lumneshsj@jesuits.net
lumneshsj@gmail.com
lumnesh.joseph@student.uibk.ac.at

Lumnesh Swaroop Kumar Joseph SJ

Jesuitenkolleg, A-6020 Institute of Ecology
Sillgasse 6, Innsbruck, University of Innsbruck
Austria Sternwartestralde 15

A-6020 Innsbruck




REFERENCES

. von
al Science Basis.

hange [Masson-Delmotte,

g, K. Leitzell, E. Lonnoy, J.B.R.

. éss, Cambridge, UK and New
York, NY,US.

Filippa, G., et al. (2015 , grassland: Inter-annual patterns and evaluation of the
sampling protocol. International Journal of Biometec A , 1927-1937. https://doi.org/10.1007 /s00484-015-0999-5

* Gallinat, A. S., et al. (2015). Autumn, the neglected season in climate change research. Trends in Ecology & Evolution, 30(3), 169-
176. https: i j.tree.2015.01.004

ng, W., et al. (2018). The Response of Vegetation Phenology and Productivity to Drought in Semi-Arid Regions of Northern China.
Remote Sensing, 10(5), 727. https://doi.org/10.3390/rs10050727



https://doi.org/10.1016/j.tree.2015.01.004

B¢ lobal

mid-latitude of

® Richardson, A. D., , ation activity but heightens vulnerability to
cold temperatures. Nature, 560 tps://doi.org/10.1038/s41586- 018-0399-1

r



