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Overview	
  

•  Several	
  approaches	
  to	
  monitor	
  dryland	
  
degrada*on	
  based	
  on	
  EO	
  exist	
  

•  Need	
  to	
  disentangle	
  clima*c	
  effects	
  from	
  
human	
  pressure	
  

•  RUE,	
  RESTREND,	
  mul*ple	
  linear	
  regression...	
  

•  Basic	
  assump*on:	
  constant	
  linearity	
  between	
  
rainfall	
  and	
  vegeta*on	
  

	
  



	
  Are	
  rainfall-­‐vegeta*on	
  rela*onships	
  temporally	
  
linear?	
  

•  ShiOing	
  regression	
  
•  Cyclic	
  frac*on	
  NDVI	
  (GIMMS	
  3g),	
  1983-­‐2011	
  
•  Annual	
  rainfall	
  (ARC2),	
  1983-­‐2011	
  
•  Time	
  series	
  of	
  model	
  coefficients	
  

	
  

	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

Study	
  Site	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  Mean	
  Coefficients	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

Coefficient	
  Trends	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

Poten*al	
  Explana*ons?	
  

Budde	
  et	
  al.,	
  2004	
  

Herrmann	
  et	
  al.,	
  2013	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

What	
  about	
  land	
  use?	
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3.2   Dynamics of the herbaceous layer

Physiognomic and floristic contrast:

Pasture (right): homogenous, grass-dominated 

Exclosures (front left): strong mosaic character; herbs dominant, patches of 

- bare soil covered with plant remains of the previous year

- Schoenefeldia gracilis-dominated grassland with Monsonia senegalensis,

- legume-dominated herbaceous communities

- pronounced internal cycles.

Oct.2006
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3.2   Dynamics of the herbaceous layer

Medium-term changes of plant composition superimpose inter-annual fluctuations in 
both extremes of the treatment since 1992:

(3)   significant increase in the frequency of  low-quality fodder species on the
communal pasture

(4)   significant increase in the frequency of  high-quality fodder species in the
exclosures

Time-series regressions of classified line transect data 1992 – 2007, (PAPF, St. Louis).

Grazing intensity: exclosures (light grey) on the left, communal pasture (black) on the right margin of each column group

S.	
  Miehe,	
  2008	
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1. Location and environment

after Hein (2006)

Location: deep well Widou Thiengoly in the  Ferlo region of N

Senegal, 16°00‘N/15°19‘W

Geology & soils: deep sandy soils on levelled fossile dunes

Climate:   typical sahelian: summer rains with annual totals

around 300 mm and high variability 

Rainfall dynamics:

Increase in variability since the 1970s;

3 pronounced droughts, 2 of them 
within the observation period (blue);

Increasing rainfall during the 
observation period. 

.
Data from Akpo (1990) and PAPF/GTZ



	
  Are	
  rainfall-­‐vegeta*on	
  rela*onships	
  temporally	
  
linear?	
  

•  ShiOing	
  regression	
  
•  Cyclic	
  frac*on	
  NDVI	
  (MODIS	
  MOD13Q1),	
  2000-­‐2012	
  
•  Annual	
  rainfall	
  (ARC2),	
  2000-­‐2012	
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Conclusions	
  

•  Temporally	
  consistent	
  linearity	
  between	
  rainfall	
  and	
  
vegeta*on	
  (produc*vity)	
  hardly	
  ever	
  achievable	
  

•  Several	
  variables	
  governing	
  the	
  rela*onship:	
  	
  
•  rainfall	
  pa^erns,	
  	
  
•  land	
  use,	
  	
  
•  plant	
  func*onal	
  types,	
  	
  
•  input	
  data	
  
	
  

	
  

	
  


