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The	
  Future	
  Okavango	
  (TFO)	
  

Okavango	
  Cachment	
  with	
  its	
  variety	
  of	
  
savannah	
  woodlands	
  and	
  wetland	
  
ecosystems	
  is	
  a	
  poten6al	
  hotspot	
  of	
  
biodiversity	
  loss	
  	
  and	
  poten6al	
  land	
  use	
  
conflicts	
  due	
  to	
  
-­‐  climate	
  change,	
  	
  
-­‐  popula6on	
  growth,	
  	
  
-­‐  anthropogenic	
  over-­‐u6liza6on	
  of	
  

natural	
  resources.	
  

1	
  

The	
  Okavango	
  catchment	
  is	
  a	
  unique	
  
system	
  of	
  woodland	
  savannas,	
  floodplains	
  
and	
  extended	
  wetlands,	
  and	
  harbours	
  an	
  
excep6onal	
  floral	
  and	
  faunal	
  biodiversity	
  

à	
  Assessment	
  of	
  resources,	
  par6cularly	
  their	
  spa6al	
  distribu6on,	
  variability	
  and	
  long-­‐term	
  
behavior	
  may	
  support	
  sustainable	
  land	
  use	
  management	
  plans	
  

à	
  Monitoring	
  of	
  land	
  cover	
  and	
  its	
  changes	
  based	
  on	
  earth	
  observa6on	
  data	
  	
  

Headwaters	
  

Middle	
  Reaches	
  

Panhandle/Delta	
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Land	
  use	
  /land	
  cover	
  and	
  its	
  dynamics	
  

Miombo	
  Forest	
  

Rundu	
  

Cryptosepalum	
  	
  
maraviense	
  grasslands	
  

Combined	
  MODIS	
  Terra-­‐
Aqua-­‐6me	
  series	
  
(MOD13Q1/MYD13Q1)	
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Land	
  use	
  /land	
  cover	
  and	
  its	
  dynamics	
  

Jönsson	
  &	
  Eklundh	
  2002	
  

Miombo	
  Forest	
  

Cryptosepalum	
  maraviense	
  grasslands	
  

Rundu	
  

Phenological	
  descriptors	
  
Start	
  of	
  season	
  (a)	
  
End	
  of	
  season	
  (b)	
  
Length	
  of	
  season	
  (g)	
  
Base	
  value	
  (b)	
  
Posi6on	
  of	
  middle	
  of	
  season	
  (e)	
  
Maximum	
  of	
  fiJed	
  data	
  (e)	
  
Amplitude	
  (f)	
  
Lea	
  deriva6ve	
  (a-­‐c)	
  
Right	
  deriva6ve	
  (d-­‐b)	
  
Large/Total	
  integral	
  (i)	
  
Small/Green	
  integral	
  (h)	
  
Latent	
  integral	
  (i-­‐h)	
  

MODIS(Terra/Aqua)-­‐EVI	
  $me	
  series	
  
(2000-­‐2013)	
  
à phenological	
  descriptors	
  (TIMESAT,	
  Jönsson	
  &	
  

Eklundh	
  2002;	
  SPLITS,	
  Mader	
  2012)	
  were	
  
derived	
  and	
  used	
  	
  

1)	
  in	
  an	
  unsupervised	
  classifica6on	
  approach	
  to	
  
derive	
  dominant,	
  broad	
  scale	
  land	
  cover	
  types	
  
with	
  typical	
  seasonal	
  profiles	
  and	
  
2)	
  to	
  map	
  land	
  cover	
  changes.	
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Land	
  use	
  /land	
  cover	
  and	
  its	
  dynamics	
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•  Unsupervised	
  
classifica6on	
  
(ISODATA)	
  of	
  mean	
  
phenology	
  paramters	
  

•  Dominant	
  land	
  cover	
  
types	
  were	
  assigned	
  by	
  
expert	
  knowledge	
  
based	
  on	
  extensive	
  
vegeta6on	
  sampling.	
  Dominant	
  func$onal	
  vegeta$on	
  types	
   Stellmes	
  et	
  al.	
  	
  2013	
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Land	
  use	
  /land	
  cover	
  and	
  its	
  dynamics	
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Total Integral 

Latent Integral Green Integral 

Regr. coeff.
pos.
 
neg.

(alpha	
  =	
  10%,	
  	
  
grey	
  =	
  not	
  sign.)	
  

Land	
  use	
  /land	
  cover	
  and	
  its	
  dynamics	
  

•  Linear	
  trend	
  analysis	
  
of	
  annual	
  phenology	
  
6me	
  series	
  

•  Simultaneous	
  analysis	
  
of	
  trends	
  of	
  pheno-­‐
logical	
  parameters	
  
supports	
  
differen6a6ng	
  diverse	
  
processes	
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Research	
  Ques$on	
  

6	
  

Dominant	
  land	
  cover	
  type	
   Land	
  cover	
  changes	
  (2000-­‐	
  2014)	
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Data	
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TRMM	
  43B	
  daily	
  Data	
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Cru	
  TS	
  v3.2	
  

SRTM3	
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Stellmes	
  et	
  al.	
  	
  2013	
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Data	
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Stellmes	
  et	
  al.	
  	
  2013	
   Frantz	
  et	
  al.	
  	
  In	
  prep.	
  

Data	
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Udelhoven	
  et	
  al.	
  	
  2015	
  

Data	
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Roads:	
  groads	
  (SEDAC)	
  
SeJlements:	
  Nightlights	
  

Data	
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Combined	
  Analyses	
  

13	
  

Evaluation of typical 
landscape patterns and 
their properties by directly 
linking the single 
elements. 
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•  R package randomForest 
•  Model: landcover ~ climate, DEM, inundation, EVI-rainfall, fire, remoteness  

Combined	
  Analyses:	
  Random	
  Forest	
  



Mul$Temp,	
  Annecy	
  22nd	
  to	
  24th	
  	
  July	
  2015	
  

Random	
  Forest	
  

Random Forest 
(R package randomForest) 

14	
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Random	
  Forest	
  

Random Forest 
Confusion matrix 

Miombo	
   Baikea-­‐	
  
Burkea	
  

Other	
  	
  
woodlands	
   Savannah	
  

Shrub-­‐	
  
lands	
  

Grass-­‐	
  
lands	
   Wetlands	
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Combined	
  Analyses:	
  Random	
  Forest	
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Total	
  Integral	
  

EVI	
  $me	
  series	
  	
  
(16day-­‐composites,	
  2000-­‐2012)	
  

EVI	
  $me	
  series	
  	
  
(16day-­‐composites,	
  2000-­‐2012)	
  

RGB-­‐False-­‐Colour	
  
Composite	
  regression	
  coefficients	
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2003	
  

2013	
  

Example:	
  Wider	
  area	
  Menongue	
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•  Important	
  variables	
  describing	
  the	
  ecosystems	
  of	
  the	
  Okavango	
  Catchment	
  were	
  
derived	
  and	
  have	
  to	
  be	
  further	
  analysed	
  regarding	
  their	
  paJerns	
  and	
  inter-­‐rela6onships	
  

•  Land	
  cover	
  was	
  explained	
  to	
  a	
  high	
  degree	
  by	
  derived	
  variables,	
  nevertheless	
  important	
  
variables	
  may	
  miss	
  (e.g.	
  soil	
  informa6on)	
  

•  Observed	
  land	
  cover	
  
dynamics	
  will	
  be	
  analysed	
  
concerning	
  the	
  biophysical	
  
boundary	
  condi6ons	
  to	
  
dis6nguish	
  land	
  use	
  
change	
  and	
  “normal”	
  
variability.	
  

•  Mapping	
  of	
  typical	
  land	
  
system	
  paJerns	
  including	
  
their	
  dynamics	
  and	
  
underlying	
  drivers	
  

•  Rain	
  use	
  efficiency	
  as	
  an	
  
indicator	
  for	
  ecosystem	
  
status	
  

Summary	
  and	
  Outlook	
  

18	
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Combined	
  Analyses:	
  Random	
  Forest	
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•  R package randomForest 
•  Model: landcover ~ climate, DEM, inundation, EVI-rainfall, fire, remoteness  

Combined	
  Analyses:	
  Random	
  Forest	
  

-1 1 
correlation 
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Stellmes	
  et	
  al.	
  	
  2013	
   Frantz	
  et	
  al.	
  	
  In	
  prep.	
  

Data	
  


