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1. Motivation

Future anthropogenic nutrient deposition

= T[errestrial ecosystems are important carbon sink a  Nitrogen depositions 2000-2010 p  Phosphorus depositions 2000-2010

= Semi-arid ecosystems play an important role for interannual
variability and trend of GO, uptake

= Still not too well represented in models
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* Phosphorus and its relation with Nitrogen are crucial for functioning of

the carbon Eyﬂle Atmospheric depositions (mg m=2 y') (Pefiuelas 2013)

 Human activities alter N:P ratio in atmosphere and ecosystems



2. Site and Data
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= Semi-arid tree-grass ecosystem ("dehesa”) in Western Spain
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2. Site and Data

Fertilization experiment

Fig.4: Flux towers and their footprints at Majadas de
Tiétar measurement site (EI-Madany et al. 2018)

= Radiometric, biometeorological, flux and soil data
= 7016-2027
= 7015: Fertilization treatments with nitrogen (N)

and nitrogen + phosphorus (NP)
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3. Research questions

due to
, future o | mitigation
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[1.1: How does nutrient availability change the variability of the CO,-flux, vegetation and soil properties in a semi-arid tree grass ecosystem
on different time scales?

—> H.LI:We expect higher nutrient availability to increase the variability of the GO,-flux, especially on longer time scales.

= H.1.2: We expect that higher nutrient availability to affect more the biogenic drivers, where the grass layer has the dominant influence

Q.2: How does nutrient availability change the sensitivity of the CO, -flux to different environmental factors on
short and long timescales?

- H.2: We hypothesize that on shorter time scales both fertilized plots become more sensitive to solar radiation, while on longer
timescales all plots are more sensitive to water than sun.



4. Methods

Revealing Carbon Dynamics in a Mediterranean Savanna Ecosystem



4.1. Decomposition

Singular Spectrum Analysis (S3A)

- Data-driven, non-parametric
- able to decompose a signal into (possibly) nonharmonic or aperiodic sub-signals
- Adequate for high-frequency measurements

- |Implemented in R with Rssa-package by Nina Golyandina

Grouping:

: - daily (2h-1.3 days) :
Embedding " multday and (2.7-203 days) Reconstruction

- seasonal (15 - 366 days)

Revealing Carbon Dynamics in a Mediterranean Savanna Ecosystem



4.2. Metrics of Mutual Information

CO, E.nv.ironrlnentaI/
\ biotic driver

Mutual Information (MI):

- Amount of information two variables X and Y hold in common =
measures reduction of uncertainty in one variable given the knowledge of
another

- [alculated with marginal and joint probability distributions

- Relative mutual information (normalized) is computed >
comparability

- Possible to detect leading and lagging effects
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5. First Results

Revealing Carbon Dynamics in a Mediterranean Savanna Ecosystem



5. First Results

Reconstructed time series - 2016-2022
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5. First Results

Reconstructed time series — variability of CO,-flux
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5. First Results

Reconstructed time series — NDVI variability
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5. First Results

Mutual information between CO,-flux and its drivers — CT
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5. First Results

Mutual information - differences between towers
daily
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5. First Results

MI - leading and lagging effects
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- seasonal scale

Positive values (green/yellow) mean that the driver is leading the CO, -flux

Negative values (blue) mean that the CO, -flux is leading its driver
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6. Next steps

Salinization wetland
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8. Summary and Outlook

Q.1: How does nutrient availability change the variability of the CO,-flux, vegetation and soil properties in a semi-arid
tree grass ecosystem on different time scales?

- Seasonal variability of CO, increased within the investigation period at both fertilized plots
= NDVI variability increases at NT and decreases at NPT on the tree layer

Q.2: How does nutrient availability change the sensitivity of the CO, -flux to different environmental factors on
short and long timescales?

« SWDR is important at daily and SWC+Tsoil become much more at seasonal scale

« Considering leading and lagging SWCn and Tsoil become important at all time scales

» sensitivity and leading/lagging of SWC are similar between NPT and CT, but not NT

 PRI_G becomes an important drivers at daily and seasonal scales for fertilized sites but not CT

Thanks for your attention!

Revealing Carbon Dynamics in a Mediterranean Savanna Ecosystem
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5. First Results

Mutual information - differences between towers
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Q.2: drivers of the CO,-flux
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Variable

5. First Results

Mutual information - leading and lagging effects - NPT
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Q.2: drivers of the CO,-flux
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