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What is Vegetation Memory?

Vegetation Memory is the effect of antecedent ecosystem and
environmental states on current vegetation performancel'l.
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[ Can we distinguish between intrinsic and extrinsic memory effects?
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Why do this?

Intrinsic Vegetation Memory proposed to be a proxy of engineering
resilience in ecosystems (high memory ~ low resilience)?.
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Big emphasis on dryland regions due to demonstrated vegetation memory
effects['4, and the dependence of dryland vegetation on water regimes!®!
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Why do this?

Intrinsic Vegetation Memory proposed to be a proxy of engineering
resilience in ecosystems (high memory ~ low resilience)?.
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How valid is this assumption?
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Study Regions

South-Western Europe

Intrinsic Memory
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term climate onomales and their elationship with ) proceedings of the National Academy of Siences
vegetation cover. Global Ecology ond Biogeography
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ecosystems to climate variabilty. Noture impacts on global vegetation productivty and
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Study Regions

South-Western Europe
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Additional Study Regions:
m Caatinga, Brazil m Australia m Contiguous US
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Normalised Difference Vegetation Index (NDVI)

m Biological Relevance: Proxy of biomass and vegetation cover
m Comparability: Has been used in other studies of vegetation memory

Mean NDVI 1982 - 2015
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ERA5 & Climate Variables

m Why:
m Applicable globally

m Gap-less time series

m More sophisticated approach than previously utilised:
B Worldclim - Superior Temporal Resolution (superior resolving of climate extremes)
m CRU - Superior Spatial Resolution

m Assessment of climate uncertainty possible
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ERA5 & Climate Variables

m Why:
m Applicable globally

m Gap-less time series

m More sophisticated approach than previously utilised:
B Worldclim - Superior Temporal Resolution (superior resolving of climate extremes)
m CRU - Superior Spatial Resolution

m Assessment of climate uncertainty possible
m Access to variables not contained within gridded-observation products

m Soil Moisture - Qsoil
m Why: Soil moisture effects on vegetation may indicate if/how the local
ecosystem may deal with drought stress®".
m How: as different layers of depth (Qsoill - Qsoil4)

m Air Temperature - T'air
m Why: Temperature drives plant physiology and drives levels of aridity %61,
m How: As one single layer (2m above ground)
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Kriging
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Pixel-Wise Model Building
m Linear detrending
m Z-Scores:

Anomalys — Detrended; — Detrendedmonth (1)
vi= SDDetrended,month

m Calculate:
m ¢ — 1 lag for NDVI
m Cummulative lags for Qsoil data

m Set NDVI anomalies to ‘NA" in months for which Thresholds; < 0.1 with
Thresholds; = RawnNDV I month
m PCA regression and model selection:

NDVI = Bi—1 * NDVI[t_l] + /BQsoil * QSO’ilk;m + Brair * Tairy (2)
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Vegetation Memory Coefficients

Soil Memory Lag NDVI [t-1]

iversity of Bergen



Distinguishing Intrinsic and Extrinsic Memory

Qsoill is the most informative of the soil moisture layers!

0.4 1

0.3
Q .
O Variance
© 0.2+ B} Qsoill
T il 0l Shared
= ‘1':“"#‘ I 0t-1

0.1

0.0

0 5000 10000 15000

Raster Cells

Ecological and Environmental Change Research Group University of Bergen



Identifying Underlying Extrinsic Patterns |

Uniform NDV It — 1] effect across Australia contrasts with other studies.
NDVI [t-1]

Intrinsic Memory by Seddon et al.lel:
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Uniform NDV It — 1] effect across Australia contrasts with other studies.
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Identifying Underlying Extrinsic Patterns Il

Uniform NDV It — 1] effect across Australia contrasts with other studies.

Soil Memory Lag

Intrinsic Memory by Seddon et al.?!:
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Previous ¢ — 1 variation can
be understood through
extrinsic vegetation memory.
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Vegetation Memory Adaptation
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Vegetation Memory Adaptation
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Relationship of intrinsic coefficient and extrinsic vegetation
memory length is not uniform across study regions.

University of Bergen
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Conclusion _
Conclusion

NDVI [t-1]

Intrinsic memory should not be
favoured over extrinsic memory.
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Conclusion

Soil Moisture (0-7cm)

Intrinsic memory should not be
favoured over extrinsic memory.

Intrinsic vegetation memory as
a proxy for engineering
resilience may be an
oversimplification.
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Conclusion
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Distinguishing intrinsic and extrinsic
memory components remains
challenging.
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Conclusion _

Conclusion

Intrinsic memory should not be
favoured over extrinsic memory.

Intrinsic vegetation memory as
a proxy for engineering
resilience may be an
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