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Applications 
Mapping 

Ecosystem 

functioning 

Inv. & 

Monitoring 

• Collecting data 

 
• Tracking changes 

 
• Generating alerts 

Geo-Cradle TLV 13.09 17 



Mapping 

Remote Gr. based 
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Negba Dorot 
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H= -SUM[(pi) * ln(pi)]  

E=H/Hmax 

Hmax= ln(num od diff. species) 

SUM = Summation 

pi= Number of individuals of species i/total number of samples  

S = Number of species or species richness  

Hmax = Maximum diversity possible  
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Forest inventory 
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Forest inventory: Integrating satellites 
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Ecosystem monitoring 

Remote Sensing 
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2002 2014 
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Rainfall: 250 – 900mm 

Elevation: 40 – 900m 

Bedrock: Hard, Soft 

Aspect: North, South 

Forest type: Halepensis, 

Brutia 80 

• Dynamics of woody 

vegetation 

• Identifying threats 

• Management strategy 

development 

Ground-

based data 

collection 

VI dynamic 

(1994-…..) 
 



Storage / 

Documentation 

Detection 

Evaluation 

Response 

Alerts 

Ground truthing 

Surveys 

Remote Sensing 

Treatment / Research 

Reporting and mapping 

GIS 

Alphanumeric system 

Forest Health Monitoring 



Forest Health Monitoring: Canopy Temperature 
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Courtesy : T. Ignat (ARO) 



Forest Health Monitoring: 
NDVI anomaly 
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NBR=(NIR-SWIR)/(NIR+SWIR) 

dNBR=NBRprefire-NBDpostfire 



Leaf Area Index 

Highly related to many canopy processes, such 

as: 

•  water interception,  

•  evapotranspiration,  

•  photosynthesis,  

•  respiration etc. 
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Phenological monitoring 

19 

To what extent climatic trends are reflected in phenological 

observations? 

How does canopy phenology regulates temporal variability in 

ecosystem carbon and water exchange? 

Whether the differences in precipitation and water availability 

regimes influence the phenology of Pinus halepensis? 

How the relationship between forest phenology and physiology 

changes with time and geographic location? 

ExG=2G-R-B 



Adaptive management 

Mapping 

Up-to-date information 

Healthy Forest 

Inv. &  
Monitoring Functioning 



Thank you 



Supporting slides 



Methods of geodata collection 

Remote Ground based 

Forest health monitoring 

Forest fire monitoring and 

mapping 

Inventory and special surveys 

Central database 

(geographic and alphanumeric) 

Forest management planning  

(long and short term) 





Infornmation: KKL-JNF 

• The oldest and the biggest ͞green͟ organization in 
Israel (since 1901) 

 

• NGO – operates as a national forest service 



115 years of land restoration and development 

activities, afforestation and nature conservation 

projects 

Land 

• purchased over 

260000 ha of land 

• more that 

100000 ha have 

been prepared for 

agric. 

• more than 7000 

km of roads 

construction 

>  250 reservoirs 

and dams to 

collect rainwater 

and recycled 

water 

 

 

 

 

Water 

 > 260000000 

trees have been 

planted all over 

the country (> 

~1200000 du) 

 

•800 recreation 

areas 

 

Forest 



͞И̚ ̭̏е̵ ̦еп̛̬̏лек̌тел̵̦̼̽ ̭т̬̦̌, П̌ле̭т̛̦̌, ́ ду̥̌̀, дол̙̦̌ ̼̍т̽ 
̸е̥п̛о̦о̥. Хол̥̼ ̐ол̼е, ту̭кл̼е ̛ ̦ек̛̬̭̌̏о̜ ̴о̬̥̼. Дол̛̦̼ - ̭̏е̐о л̛̹̽ 
̦е̛̥ло̛̏д̦̌́ пу̭т̼̦́, ок̜̥̌ле̦̦̌́ ̸̵̌ло̜ ̬̭̌т̛тел̦̽о̭т̽̀. Ме̬т̏ое ̛ 
Г̌ л̛ле̜̭кое ̥о̬́ ̭п́т ̭̬ед̛ ̍е̭к̵̛̬̜̦̌ ̵ол̥о̏ ̛ ̛̬̦̦̌̏, ̐де ̐л̌̚ ̦е ̥о̙ет 
о̭т̦̌о̛̏т̭̽́ ̛̦ ̦̌ од̦о̥ ̬́ко̥ п́т̦̼̹ке.. 

Это ̍лекл̌́, ̍е̦̌̚де̙̦̌́, ̍е̬̌̚до̭т̦̌́ ̭т̬̦̌̌.͟  

“П̬о̭так̛ ̚а ̬̐ан̛це̜”  Ма̬к Т̏ ен  (1869) 

Отп̬авная точка деятельно̭т̛ ККЛ-ЕНФ в И̬̚а̛ле: 





Biodiversity 
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Courtesy : T. Paz 



Statistical analysis 

Courtesy : T. Paz 

PLS-R 

Partial least squares  
regression  

Correlates the spectral data with the 

chemical or physical measurements. 

PLS-DA 

Partial least squares  
discriminant analysis  

Determines and classifies the known 

classes in a calibration set 
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Courtesy : E. Argaman 

Reflectance Min Max 
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Spectral signature of a healthy leaf 
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STAND DENSITY 
degree of stem crowding within a stocked area 

ABSOLUTE RELATIVE 

Trees Per  

unit Area 

Basal  

Area 

Crown  

Competition  

Factor 

Stand  

Density  

Index 
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The ability to predict a number of trees per unit area will lead to ability 

to assess forest biometrics (height, basal area etc.).  

H = -0.01*TPH + 11.88

R
2
 = 0.83

DBH = -0.02*TPH + 24.82

R
2
 = 0.91
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 מרכʤ ʩʡʩתʥכʩʰת

ʠʬʮ ʪʸעʮ 
[230 ʭʩʣʮʥע] 

ʩעʷʸʷ ʪʸעʮ 
[80 ʺʥʷʬʧ] 

48   ʩʣʮʥעʡ
ʠ .ʭʩʬʹʥʸʩ 

32   ʩʣʮʥעʡ
ʠ .ʤʩʨʥʸʡ 

132   ʩʣʮʥעʡ
ʠ .ʭʩʬʹʥʸʩ 

98   ʩʣʮʥעʡ
ʠ .ʤʩʨʥʸʡ 
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The length of the period of phenological activity was one month shorter at 2011-2012 as 

compared to 2012-2013; 2013-2014 seasons  
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