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1. I corrected all phrases and spelling mistakes. 

2. I added detailed information regard the SEBE with the relevant equations 

therein (Chapter 1.2.1 – “The SEB method”, pages 9-10). 

3.  I added an explanation on the Structural Equation Modeling (SEM) in 

Materials and Methods (Chapter 3.3 – “Software”, page 23). 

4. I added information on the total size of Yatir forest area for comparison with 

satellite resolution in Materials and Methods (Chapter 3.1 – “Remote sensing 

data”, page 19). 
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David Helman 

Department of Geography and Environment 
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Monitoring	  vegeta9on	  dynamics	  in	  evergreen	  
forests	  by	  decomposing	  NDVI	  9me	  series:	  
Implica;ons	  for	  pre	  and	  post-‐fire	  monitoring	  



Immediate safety action after the fire  
�  Care for safety and property settlements 

�  Silvicultural treatment such as dangerous burnt tree felling along the 

main roads itineraries 

�  Open safe access to touring roads, close parking sites 

�  Routing visitors to open parking 

� Propaganda and establishing an inter-disciplinary committee for 

preparation of pre-rehabilitation program 
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Grazing control

Importance	  of	  monitoring	  vegeta;on	  components	  in	  
Mediterranean	  forests

Forest management

Fire risk assessment
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Post-fire monitoring



Herbaceous	  vegeta9on	  

Herbaceous	  vegeta;on	  appears	  in	  the	  
understory	  shortly	  aMer	  the	  first	  rain,	  drying	  
out	  in	  early	  spring	  
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Evergreen	  woody	  vegeta;on	  become	  most	  
ac;ve	  from	  early	  spring	  towards	  the	  summer	  

Different	  phenology	  for	  herbaceous	  and	  woody	  vegeta;on
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Canopy	  development	  
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24.7.2009



An	  example	  from	  the	  Ya;r	  pine	  forest	  (southern	  Israel)

The	  well-‐defined	  wet	  and	  dry	  seasons	  
characterizing	  Mediterranean	  climate	  
regulate	  the	  photosynthe;c	  ac;vity	  
and	  growth	  of	  the	  vegeta;on	  

max	  LAI	  when	  leaf	  growth	  is	  only	  55%	  
completed	  due	  to	  growth	  and	  senescence	  
Maseyk	  et	  al.	  (2008)	  
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MODIS	  NDVI	  9me	  series	  is	  decomposed	  into:	  NDVITree	  and	  NDVIHerbs	  for	  woody	  and	  
herbaceous	  contribu9ons,	  aKer	  smoothing	  with	  LOWESS	  (Cleveland	  1979)	  
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Evalua;on	  of	  NDVITree	  and	  NDVIHerbs	  using	  field	  data

NDVITree	  and	  NDVIHerbs	  is	  significantly	  correlated	  with	  field	  measurements	  of	  LAI,	  
vegeta9on	  cover	  and	  biomass	  in	  evergreen	  Mediterranean	  forests	  and	  savannah	  

Pine	  forest	  (Ya;r)	   Pine-‐oak	  forest	  (Mt	  Carmel)	   Woody	  savannah	  (Negev)	  
1983/1989 - שטח שנשרף פעמיים ב: שנה אחרי 20

24.7.2009

Helman	  et	  al.	  (2014),	  AgrForMet	  
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The	  wildfire	  at	  Mt.	  Carmel	  in	  December	  2010	  –	  a	  case	  study

Mount Carmel is a mountain ridge in NW Israel with a highest peak at 546m,  
located nearby the sea and covers approximate 250 km2.  
 
Vegetation is typical Mediterranean maquis and comprised of Pine (Pinus 
halepensis), Oak (Quercus calliprinos), and Pistacia lentiscus and 
associations. 

Ofek aerial photos, 2/12/2010, Mt. Carmel 

Haifa  
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Israeli	  Police	  Aerial	  Unit	  	  

Israeli Police	  Aerial	  Unit	  	  R.	  Ben-‐Zvi	  
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Israeli	  Police	  Aerial	  Unit	  	  

Israeli	  Police	  Aerial	  Unit	  	  
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The	  largest	  fire	  ever	  recorded	  in	  Israel	  

•  44	  People	  killed	  
• More	  than	  2500	  ha	  of	  forest	  stands	  burned	  
• More	  than	  350	  houses	  damaged	  
•  Damage	  es;mated	  at	  50	  –	  60	  million	  €	  



NDVITree	  for	  woody	  cover	  and	  status	  (2002	  –	  2009)
Helman	  et	  al.	  (in	  prep.)	   Mt.	  Carmel	  ridge	  

1.	  Woody	  cover	  (Mean	  NDVITree)	   2.	  Woody	  status	  (Trend	  in	  NDVITree)	  

Fire 2006

Fire 2006

Fire 2005

Google	  Earth	  

Combining	  both	  maps	  we	  produced	  a	  fuel-‐based	  fire	  risk	  map	  that	  not	  only	  
consider	  present	  condi9ons	  (woody	  cover)	  but	  also	  past	  condi9ons	  (trend	  in	  
NDVITree)	  



The	  NDVITree-‐based	  risk	  map	  explains	  the	  fire	  behavior	  of	  Mt.	  Carmel	  2010	  wildfire	  	  
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Photos:	  N.Tessler	  



Helman	  et	  al.	  (in	  prep.)	  

Fuel–based	  fire	  risk	  map	  from	  NDVITree

The	  NDVITree-‐based	  risk	  map	  explains	  the	  fire	  behavior	  of	  Mt.	  Carmel	  2010	  wildfire	  	  

Mt.	  Carmel	  wildfire	  	  
(December	  2010)	  

Google	  Earth	  

Photos:	  N.Tessler	  



!
Fig. 5. Maps of fire severity (A-C from light to severe) from (A) ∆NDVITree and from (B) 

field and aerial photography, in the burnt area of Mt. Carmel 2010 wildfire. (C) The 

mean ∆NDVITree within the areas of fire severity A, B and C as were classified from 

aerial photography and field survey. Error bars denote ±1!. Letters denote different 

significant levels after Bonferroni correction for multiple comparisons (a for P < 0.01, b 

for P < 0.001 and c for P < 0.0001). 
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Fig. 1. 

 

Fig. 2. Three different degrees of fire severity (increasing from A to C) at the burnt area 

of the wildfire in December 2010 at Mt. Carmel. Classification following Neary et al., 

(2005). (Photos credit: Naama Tessler). 
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ΔNDVITree	  as	  an	  es;mator	  for	  fire	  severity	  in	  the	  burnt	  area

ΔNDVITree	  between	  fire	  severity	  classes	  assessed	  from	  field	  survey	  were	  
significantly	  different	  (P	  <	  0.01),	  with	  higher	  values	  for	  most	  severe	  burnt	  areas	  
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NDVITree	  and	  NDVIHerbs	  showed	  similar	  interannual	  changes	  observed	  from	  field	  
assessment.	  

Vegeta9on	  cover	  in	  the	  burnt	  area	  (2010-‐2014)	  
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§  Good correlations between NDVITree/NDVIHerbs and 
field woody/herbaceous estimates

§  NDVITree enables producing fuel-based fire risk maps

§  ΔNDVITree useful for fire severity assessment

§  NDVITree/NDVIHerbs useful for post-fire monitoring

Summary	  and	  conclusions
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