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Turning points in -
ecosystemfunctioning 2 Largescaledrought-
: ' A inducedtree dying

(Senegal, 2015)
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ATraditionalassumptionsaboutlinearchangesin
vegetationdynamic

ANo method for large-scaleassessement

A Low understandingof drivers and processdsadingto
turning point

A Needsfor monitoring, modelling and earlywarning of
turning point
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Vegetation

state

Turhihg
point

EW signals?

1. Whatis theoverall importance of
turning points in ecosystem funtioninig
globaldryland?

2. Howsensitive is dryland vegetation
response toanthropogenic and climatic
drivers?

3. Can combined EDVMs analysis provide
relevant information forearly warning of
TP?
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WP 1 - Detection and categorization of
turning points in dryland ecosystem

functioning (global scale)

KU, WU, VITO
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(a,b)
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Partners

KUL = KU Leuven (Coardinator)

UGent = Ghent University

VITO = Viaamse Instelling voor Technologisch Onderzoek
KU = University of Copenhagen (Denmark)

WU —Wageningen University (The Netherlands)

WP 2 - Land cover
changes in the Sahel

VITO, KUL, KU, WU

(e

WP 3 — Dryland specific

DVMs

UGent, KUL, KU

(c, d\

WP 4 = Climate vs.
anthropogenic drivers

KUL, KU, UGent

./f/ (e)

Key links

G

{a) Observed turning points in EF
(b) Location of focus areas

WP 5 = Towards EWS of
turning points in EF

KUL, KU, UGent, WU

(e} Land cover products

(d) Insights on species composition
{e) Modeled vegetation stability
(f) Insight on the drivers

[1] Mapping and characterizing turning pointsin EF in global drylands

[2] Reconstructing thénistory of land use/cover change&Focus areas)

[3] Parametrizing Dynamical Vegetation ModelgDVMSs) to dryland specific conditiogscus areas)

[4] Disentangling climatic and anthropogenic driversof turning pointSFocus areas)

[5] Assessingroxies for early warningof turning points in Ekrocus areas)



X Conceptand Method

/fo

Mapping and characterizing turning points in
ecosystem functioning in global drylands

A Use of segmented trend analysBRAST)

on time series of RatseEfficiency(based
on AVHRR derived NDVI and rainfall)

A Key research steps:
A Improvement of the breakpoint detection
and categorization techniques

A First global assessmenbf turning points in
ecosystem functioning

Turning point
detection
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Concept and Method

History of land use |
land cover change |

Rationale

AGain insights in the contribution of LULCC to
dryland vegetation dynamics (WP 3 and 4)

A Establish a LUL@appingmethodology designed for
the Sahel

Ve

A Constructapprox 5 year epochproductsusing dense
HR images stack (Landsat/SP)gT

Ve

A VHRdata for training and validatingNASA)

Challenges of LU/LC mapping in the Sahel

ASmall agricultural plosize and fragmentation of
agricultural landscape

AMosaicof cropland, fallow and naturajrassland
ADryversuswvet season
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Dryland specificDVMs

RS-observations
Model input . VoD
- Meteorology - bl kp
- Management
events Optimising
& model parameters
- Model output Field measurements
Measurement:sites — Validation [: Cﬁ;ﬁ‘?ﬁn‘;ﬁa
- Field ‘
( measurements 1 7
- Litersture Optimisin

PFT

Dynamic global vegetation models

A Simulatevegetation ecology and its associated biogeochemical and
hydrologicalcycles

A Twostate-of-the-art 2"d generation modelsED2and LP3IGUESS

Parametrizing Dynamical Vegetation Models (DVMs) to dryland specific
conditions through EO data assimilation to enable accurate simulation of

drylands vegetation dynamics
BEODAY Beersel30" January 2018



NEE (gC/m2/month)

12

Flux tower sites across the Sahel
A drivers (meteorology)
A validation (carbon flux)

PFT
A Drought-deciduoudropicaltrees
A Cagrasses

—— Fluxtower
o —— ED2
S —— LPJ-GUESS
| | | | |
2010 201 2012 2013 2014
Year
LPJGUESS _ ED2 _ o
. fair representation of carbon exchange . underestimates carbon exchange significantly
captures seasonal cycle relativelgell . possible reason: trees die off model

originallydeveloped for tropical forests: further
parameter tuning necessary



WP4
Human vs.climatic

drivers

. Climatic or
anthropogenic
turning point?

Vegetation
state

Plant
Functional
Type
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WP5
Early-warning proxies
for turning points

A Proxy type 1:
Short-term vegetation
stability indicators

Vegetation
state

Early

= vv_arnin% | - _ A Proxy type 2:
= Sgnals? ey Critical ececlimatic
c o9
S5 < thresholds
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>
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3 Researchyuestions

CllelorlFITallle s lol )N \Whatis the overallmportanceof turning points
In ecosystem in ecosystenfuntioning in globaldryland?

functioning ?
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3 Researchyuestions

WAEEIEREL VNI How sensitive igrylandvegetationresponseto
forces forthese eachof the anthropogenicandclimaticdrivers?

abruptchangesn Howimportant is theanthropogenicfootprint on
ecosystem the drylands?
funcioning?
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4 Groundtruth data

AUseof existingdatasets asnuchaspossible

AOpen data: GOFRGOLD(+ 400 training pointsavailable

A(Copernicus Global Land Cowdapping >1500 training pointsvailableand counting)

AKU datasets

AGathernew trainingvalidationdatabasedon VHRmagery
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Flux tower sites across the Sar
W A drivers (meteorology)
1 A validation (carbon flux)

Savannah biome —> Plant Functional Types
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