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Climate change impacts on plants: 

different approaches; different answers

• EXPERIMENTS

• RE-SAMPLING

• OBSERVATIONS ALONG GRADIENTS IN TIME/SPACE

• MODELS (ESM, SDM,…) 
(Elmendorf et al. 2015)



Models Observations Experiments
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Models, observations and 

experiments ask different questions



Sognefjorden, western Norway.

1100 m ~ 6°C

Summer

temperature

(4 – 15°C)

Annual

precipitation

(500 – 3500mm)



Annual precipitation

S
u

m
m

e
r 

te
m

p
e

ra
tu

re

2700 2000 1300 700

11.5

9.5

6.5

The SEEDCLIM climate grid

(various RCN projects 2009- )

Summer

temperature

(4 – 15°C)

Annual

precipitation

(500 – 3500mm)



1200 m.a.s.l.

Widely distributed

Small statured

Fine-grained

Reasonable timescales

High diversity

Climate responses

Processes, interactions

Ecological functions

Ecosystem services
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study system



Aurland, Sogn, Norway

Leaf traits change
along climate gradients.. 

Francesca Jaroszynska

Ragnhild Gya



Experiments allow digging into

the underlying ecological mechanisms

We followed 7.452 Violas and Veronicas over seven years, 

counted and measured 72.093 leaves and 64.981 seedlings, 

& registered 194.784 plant ocurrences ….. and counting…….



Aurland, Sogn, Norway

Leaf traits change, but clonal
traits drive those responses

(Guittar et al. 2017)

Years after transplantation
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Experiment to understand process

SEEDCLIM 

Transplants

Net CC effects on

plants, 

communities, 

ecosystems

INCLINE  

Transplants & 

OTCs

Disentangling

direct and indirect

CC effects

FUNCAB

Graminoid x forb x 

bryophyte removal

Indirect effects of

changed

interactions

(Olsen et al. GCB 2016)(Guittar et al. Ecology 2016)

THREE-D   

Transplants x 

grazing x nitrogen                

Interactive effects

of global change

drivers

(Althuizen et al. GCB 2018)



Climate context-dependencies: 

Competition at warm sites; facilitation in cold
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Siri Lie Olsen



A climate change condendrum: 

responses are context-dependent 



To understand this variability: 

Replicate TransPlant exp’s!

RECITE RCN INTPART 2018-2022

INCLINE RCN FRIMEDBIO 2018-2022

ERC Jake Alexander, ETH Zürich
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Mt Gongga, China

How the PFTCs began… 

Kari Klanderud Yan Yang

PFTC1



Jon Henn

PFTC1 & 2: What did we find?

(Henn et al. Frontiers 2018)



PFTC1 & 2: What did we learn?

• We can collect loads of
cool data in a short time!
• 193 taxa (100 new)

• 6671 leaves

• 36.743 trait datapoints (+600%)

• C fluxes, photosynthesis, …. 

• Managing the fieldwork, 
data, people is harder, and 
more important, than we
first realized…

• Data documentation!!* 

*we are now writing up the PFTC data as ‘data papers’ – you’ll be particpating for Peru! 



Plant Functional Traits Courses 

Svalbard 2018

Gongga

2015, 2016

Peru 

2018, 2020

Norway (2022)

South Africa 2021

Colorado

Collect comparative data along gradients
– [vegetation], leaf traits, ecosystem C fluxes, photosynthesis, imagery, 

Tag onto existing studies, experiments
– augment with detailed trait-related data



PFTC 3 & 5: Wayquecha, Peru

• What are trait responses

to altitude and fire?

• ..trait effects on C fluxes

and photosynthesis?

• ..role of intraspecific trait

variability?

• Can these effects and 

responses be detected

from drone imagery?

• Exploring a ‘natural’ fire 

experiment…



Comparative: Are trait / function trends 

repeated across regions? Why (not)?

Forrestel et al. 2017 PNAS 114: 705-710.

Annual precipitation



Local context:

Fire as a driver of function, trait

variation - community, plasticity

Siri V Haugum

Recent fire Long since fire



(Neuhold - CC BY 3.0) 

Why this focus on *documenting* 

projects, experiments, and data?

#spidergate



It’s not enough for data to be open:

they also need to be



An advertisement….



What does it take for your data to       

be useful beyond your perfect papers?

(Halbritter et al. MEE 2020) > 500 page of detailed methods descriptions!!
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Gradients, experiments, traits: 

Beyond «parallell play»?

‘knobs’

grain & extent

predictors

responses



1. Be tidy, documented, robust, Open, FAIR 
– Believe us!!!*

2. Do combine gradients and experiments
– Because they ask [partly] different questions!

– To explore context-depenencies

– Because they have different strengths [detail vs. duration]

3. Optimise study design both within & among sites
– Gradients in geographic vs. environmental space

– Isolate focal factors, minimise confounding

– Design experiments to address both local and gradient-wide questions

4. Make room for (yet) another experiment
– Additional experiments can answer new questions

– Sites are infrastructure others can use

5. Join networks, use common protocols, share data
– Facilitate coordinated experiments, metaanalysis, data (re)use

5. Measure responses / covariates synthesis needs!
– Vegetation, traits, soil structure, ecosystem properties, rates and fluxes…

..[to be continued]

*[Actually, no need. We’ll get back to all of this in Peru….]

Gradients, experiments, traits…
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(full disclosure – I do have an inordinate fondness of field experiments)


