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ʡʢʰʡ ʯʥʩʸʥʢ ʯʡ ʺʨʩʱʸʡʩʰʥʠ



ʤʠʶʸʤʤ ʯʫʥʺ

.Iʺʥʡʩʹʧʸʥʨʩʰʤʩʢʥʬʥʰʴʤʹʥʮʩʹʤʥʤʹʩʧʡʷʥʧʸʮ

.IIʩʤʮʤʹʩʧʷʥʧʸʮ?ʲʷʸʩʬʬʫʺʥʸʣʢʤʥ

.IIIʺʢʶʤʨʷʩʥʸʴʸʥʨʩʰʤʩʢʥʬʥʰʴʤʺʮʸʡʡʩʣʰʤ

.IVʺʢʶʤʯʩʥʥʬʱʥʰʥʤ



ʤʩʢʥʬʥʰʴ
❖ʤʩʢʥʬʥʰʴʠʩʤʤʸʦʧʺʩʺʰʥʲʬʹʺʥʲʴʥʺʲʡʨʺʥʲʴʹʥʮʤʤʷʩʨʰʢʤʮʬʹʭʩʰʩʮʤʭʩʰʥʹʤ

ʩʠʰʺʮʥʤʡʩʡʱʤ.

❖ʸʥʦʧʮʭʩʩʧʤʬʹʭʩʧʮʶʭʩʡʸʡʫʸʥʮʮ:ʤʨʩʡʰ,ʤʧʩʮʶ,ʡʥʬʡʬ,ʤʧʩʸʴʺʫʬʹʥ,

ʭʩʰʥʥʫʮʤʺʥʰʥʲʬʺʥʮʩʥʱʮʬʲ-ʩʣʩ:ʤʸʥʨʸʴʮʨ,ʭʩʮ,ʸʥʠʥ.
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ʲʷʸ



ʤʩʢʥʬʥʰʴ  ʭʩʬʷʠ ʩʥʰʩʹʥ

ʩʩʥʰʩʹʬʭʩʬʷʠʤʩʬʡʥʬʢʤʹʩʤʲʴʹʤʺʲʸʫʮʬʲʤʩʢʥʬʥʰʴʤʬʹʭʩʰʩʮʭʩʡʸ,ʭʩʧʮʶʩʬʲʡʥ

ʭʩʩʧ,ʺʥʫʸʲʮʡʺʥʩʢʥʬʥʷʠʤʠʶʥʺʫʥʪʫʮʭʢʬʲʡʫʸʤʤ,ʣʥʷʴʺʤʭʩʺʥʸʩʹʤʥʭʺʥʠ

ʺʥʷʴʱʮʺʥʫʸʲʮʤʬʠʭʣʠʬ.

ʲʷʸ



ʺʥʡʩʹʧ ʸʥʨʩʰʩʢʥʬʥʰʴ  ʬʠʸʹʩʡ
❖ʸʥʹʲʡʯʥʸʧʠʤʬʠʸʹʩʡʥʴʶʰʺʥʹʡʩʩʺʤʤʺʥʮʺʥʬʹʭʩʰʥʬʠ,ʭʩʰʸʥʠʭʩʩʲʡʨʭʩʲʥʨʰʥ

ʭʩʰʩʮʥʭʩʩʸʡʣʮʡʸ-ʭʩʩʺʰʹ,ʩʬʥʠʹʭʩʸʥʹʷʩʩʥʰʩʹʬʭʩʬʷʠʤ.ʭʩʧʮʶʤʭʤʩʲʥʡʷʭʥʷʮ

ʯʫʬʥʭʩʩʥʰʹʤʭʩʩʡʧʸʮʤʭʺʶʥʴʺʡ,ʤʡʥʢʺʫʩʩʥʰʩʹʬʭʩʬʷʠʤ,ʭʩʩʨʩʠ.

ʲʷʸ

❖ʺʮʥʲʬʺʠʦ,ʭʩʩʥʰʹʤʺʥʢʤʰʺʤʡʺʩʢʥʬʥʰʴʤʬʹʭʩʧʮʶʭʤ

ʭʩʸʩʤʮʭʩʥʥʤʮʥʤʠʸʰʫʺʠʤʡʥʢʺʤʤʰʥʹʠʸʤʬʹʭʩʧʮʶʤ

ʩʩʥʰʩʹʬʭʩʬʷʠʤʩʬʡʥʬʢʤ.



ʺʥʤʥʡʢ ʺʥʸʥʨʸʴʮʨʥ ʺʥʸʥʶʡʮ ʭʸʢʰʤ ʩʮʩʬʷʠ ʱʸʨʱʡ ʤʸʥʹʷʤ ʺʥʸʲʩ ʺʺʥʮʺ ʤʣʲʥʺ ʭʤʡ ʭʩʮʥʷʩʮ ʬʲ ʺʥʣʩʲʮ ʺʥʰʡʬʤ ʺʥʣʥʷʰʤ  .
 ʤʩʩʧʮʶ ʬʹ ʺʥʰʸʶʩʬ ʺʥʩʬʠʩʶʰʨʥʴ ʺʥʩʺʡʩʡʱ ʺʥʬʡʢʮ ʤʢʩʶʮ ʲʷʸʤ ʺʴʮ(Boisvenue and Running, 2006.)

ʭʩʬʩʡʢʮʤ ʭʩʩʮʩʬʷʠʤ ʭʩʮʸʥʢʤʥ ʺʥʸʲʩ ʺʺʥʮʺ

ʲʷʸ
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ʷʥʧʸʮ ʤʹʩʧʤʩʩʧʮʶʤ ʡʶʮ ʸʥʨʩʰʥ
ʲʷʸ

❖ʸʥʨʩʰʤʩʩʧʮʶʺʥʲʶʮʠʡʭʩʸʷʱʺʥʣʩʣʮʥʺʥʸʩʹʩʺʹʸʥʣʯʮʦʡʸ,ʺʩʱʧʩʤʸʷʩ

ʺʬʡʢʥʮʥʩʥʱʩʫʡʩʡʧʸʮʤʩʺʩʲʤʥʤʬʹ.

❖ʩʲʶʮʠʤʹʩʧʷʥʧʸʮʭʩʸʹʴʠʮʺʬʡʷʺʥʣʩʣʮʺʥʴʩʶʸʤʩʶʥʬʥʦʸʡʺʩʺʩʲʺʩʡʧʸʮʥ

ʤʤʥʡʢ,ʯʫʬʥʭʩʥʥʤʮʩʬʫʩʬʫʬʩʲʩʡʥʹʧʥʸʥʨʩʰʬʡʶʮʤʩʩʧʮʶʤ(ʬʹʮʬʺʥʲʴʹʤʬʹ

ʱʸʨʱʭʩʩʥʰʩʹʥʭʩʩʮʩʬʷʠ).



3

ʷʥʧʸʮ ʤʹʩʧ
ʤʹʩʧʷʥʧʸʮ(remote sensing)ʺʸʣʢʥʮʺʹʩʫʸʫʲʣʩʮʬʲʤʸʨʮ(ʸʮʥʧ,ʭʶʲ,ʤʲʴʥʺ)

ʷʧʸʮʮʧʥʺʩʰʥʬʹʩʱʧʩʯʩʬʮʥʢʤʯʩʡʤʸʨʮʤʤʰʩʸʷʤʥʺʩʨʰʢʮʥʸʨʷʬʠʤʺʸʦʧʥʮʤʥʠʺʨʬʴʰʤ
ʩʰʴʮʸʥʣʫʵʸʠʤʥʠʤʸʴʱʥʮʨʠʤʮ.

ʲʷʸ



ʩʨʬʥʮ ʷʥʧʸʮ ʤʹʩʧ-ʺʩʬʸʨʷʴʱ
ʡʸ ʭʩʰʹʩʩʧ- ʭʩʩʶʥʸʲ(ʩʨʬʥʮ-ʭʩʩʬʸʨʷʴʱ ) ʭʥʧʺʮ ʸʺʥʩʡ ʤʰʩʸʷʤ ʺʠ ʭʩʨʬʥʷ(ʵʥʸʲ ) ʬʹ ʣʧʠ

ʩʨʰʢʮʥʸʨʷʬʠʤ ʭʥʸʨʷʴʱʤ  .

ʤʩʩʮʣʤʩʨʬʥʮ-ʭʩʣʣʥʡ ʭʩʶʥʸʲ ʬʹ ʭʩʫʸʲʮ ʸʴʱʮ ʬʹ ʪʸʲʮ ʠʩʤ ʺʩʬʸʨʷʴʱ .  ʭʩʶʥʸʲʤ

ʤʩʩʮʣʤʡʩʨʬʥʮ- ʳʥʢʤ ʬʹ ʺʥʰʥʹ ʺʥʩʦʩʴ ʺʥʰʥʫʺ ʭʩʢʶʩʩʮ ʺʩʬʸʨʷʴʱʤʴʶʩʰʤ  .

ʲʷʸ



ʷʥʧʸʮ ʤʹʩʧ ʬʹ ʺʥʮʸʥʴʨʬʴ
•  ʲʷʸʷ ʺʥʱʱʥʡʮ

• ʭʩʱʨʥʮ ʭʩʰʹʩʩʧ(Airborne )

• ʭʩʰʩʩʥʥʬ(Spaceborne)

ʭʥʹʩʩʡ ʤʩʥʬʺ ʤʮʸʥʴʨʬʴʤʹʷʥʡʮʤ , ʥʺʥʠ ʲʣʩʮʡ

ʭʩʹʴʧʮ ʥʰʠ ,ʭʩʨʸʴʤ ʺʥʮʫʡ , ʥʰʠ ʤʡʹ ʺʥʸʩʣʺʡʥ

ʭʩʰʥʺʰ ʬʡʷʬ ʭʩʶʥʸ.

ʲʷʸ



ʷʥʧʮ ʤʹʩʧ ʺʥʮʸʥʴʨʬʴ ʬʹ ʭʩʶʥʸʲ ʺʸʩʧʡ
ʲʷʸ

  ʭʩʩʬʸʨʷʴʱʤ ʭʩʶʥʸʲʤ

  ʺʥʸʫʩʤ ʱʩʱʡ ʬʲ ʭʩʸʧʡʰ

  ʬʹ ʭʩʩʣʥʧʩʩ ʩʰʩʩʴʠʮ ʭʲ

  ʤʶʸʰ ʭʺʥʠ ʭʩʨʰʮʬʠʤ

ʸʥʷʧʬ . ʥʬʠ ʭʩʰʩʩʴʠʮ

ʡ ʩʥʨʩʡ ʩʣʩʬ ʭʩʠʡ  ʤʮʩʺʧ

 ʺʩʬʸʨʷʴʱʤ  ʬʹ

ʨʰʮʬʠʤ.



 ʤʩʶʥʬʥʦʸ(ʤʣʸʴʤ ʸʹʥʫ)
 ʤʩʩʴʶʬ ʯʺʩʰʤ ʸʺʥʩʡ ʯʨʷʤ ʬʣʡʤʤ ʠʥʤ ʤʣʸʴʤ ʸʹʥʫ(ʤʣʩʣʮʬ ʥʠ.)

ʤʣʸʴʤ ʩʸʹʥʫ:

• ʩʡʧʸʮ(Spatial)

•ʩʸʨʮʥʩʣʸ(Radiometric)

•ʩʬʸʨʷʴʱ(Spectral)

• ʩʺʩʲ(ʩʰʮʦtemporal-)

ʲʷʸ



ʺʩʡʧʸʮ ʤʩʶʥʬʥʦʸ
ʲʷʸ

❖  ʺʰʺʩʰʤ ʭʩʨʷʩʩʡʥʠ ʩʰʹ ʯʩʡ ʺʩʥʥʷʤ ʥʠ ʺʩʺʩʥʥʦʤ ʤʣʸʴʤʤ ʠʩʤ ʺʩʡʧʸʮ ʤʣʸʴʤ ʸʹʥʫ

 ʤʩʩʴʶʬ(ʤʣʩʣʮʬ ʥʠ )ʯʹʩʩʧʤ ʩʣʩ ʬʲ.

❖ʭʩʣʥʮʶ ʭʩʨʷʩʩʡʥʠ ʩʰʹ ʯʩʡ ʯʩʧʡʤʬ ʺʬʥʫʩʤ ʠʩʤ ʤʣʸʴʤ ʸʹʥʫ .

❖ʡ ʩʥʬʺ ʤʣʸʴʤʤ ʸʹʥʫ:

ʬʣʥʢ,ʷʧʸʮ ,ʤʸʥʶ,ʲʡʶ ,ʺʥʩʣʥʢʩʰ ,

ʯʹʩʩʧʤ ʩʰʩʩʴʠʮʥ



10 m

80 m40 m

20 m

 ʲʷʸ–ʺʩʡʧʸʮ ʤʩʶʥʬʥʦʸ



ʺʩʺʩʲ ʤʩʶʥʬʥʦʸ
ʲʷʸ

•ʩʺʩʲ ʤʣʸʴʤ ʸʹʥʫʭʩʥʱʮ ʧʨʹ ʷʥʸʱʬ ʯʹʩʩʧʤ ʸʦʥʧ ʤʡ ʺʥʸʩʣʺʤ ʠʥʤ  .

• ʤʸʦʧ ʯʮʦ ʭʢ ʠʸʷʰ(revisit time)

•ʡ ʩʥʬʺ ʩʺʩʲ ʤʣʸʴʤ ʸʹʥʫ:

✓ ʬʹ ʬʥʬʱʮʤ ʩʰʩʩʴʠʮʯʩʥʥʬʤ

✓ʤʸʨʮʤ ʬʹ ʡʧʥʸʤ ʥʷ

✓ʯʹʩʩʧʤ ʬʹ ʧʺʴʮʤ ʡʧʥʸ

✓ʷʸʥʱʤ ʬʹ ʤʩʨʤʤ ʺʬʥʫʩ

1/



ʭʩʩʬʸʨʷʴʱ ʭʩʱʷʣʰʩʠ
ʤʩʩʧʮʶ ʱʷʣʰʩʠ ʩʰʹ ʬʹ ʺʩʬʸʨʷʴʱ ʤʸʮʺʤ ʠʥʤ(ʸʺʥʩ ʥʠ ) ʺʠ ʸʩʡʢʤʬ ʥʣʲʥʰ ʸʹʠ ʭʩʶʥʸʲ

ʤʩʩʧʮʶʤ ʬʹ ʩʬʸʨʷʴʱʤ ʺʥʠʤ  .ʥʨʥʴ ʺʥʬʩʲʴ ʬʹ ʺʩʺʩʲʥ ʺʩʡʧʸʮ ʤʠʥʥʹʤ ʸʹʴʠʮ ʱʷʣʰʩʠʤ-

ʤʩʩʧʮʶʤ ʤʰʡʮʡ ʭʩʩʥʰʩʹʥ ʺʩʨʺʰʩʱ  .

ʲʷʸ



ʭʩʩʬʸʨʷʴʱ ʭʩʱʷʣʰʩʠ

850 670

850 670

NDVI
 
 

 

NDVI- Normalized 

Difference Vegetation 

Index



NDVI- Normalized Difference Vegetation Index

 ʩʫʸʲNDVI  ʤʴʥʴʶ ʤʩʧʮʶ ʭʩʰʩʩʶʮ ʭʩʤʥʡʢ
ʥ/ʤʠʩʸʡ ʥʠ.

 ʩʫʸʲNDVI  ʤʬʩʬʣ ʤʩʧʮʶ ʭʩʰʩʩʶʮ ʭʩʫʥʮʰ
ʥ/ʤʲʥʢʴ ʥʠ.

 ʩʫʸʲNDVIʭʩʩʰʩʩʴʥʠ:

ʤʴʥʹʧ ʲʷʸʷ :0.08–0.1;
ʺʩʸʡʣʮ ʤʩʧʮʶ :0.1–0.3;
ʺʩʴʥʸʨ ʤʩʧʮʶ :0.4–0.6;

ʭʩʮ ,ʢʬʹ ,ʭʩʰʰʲ :<0

 ʭʩʩʬʸʨʷʴʱ ʭʩʱʷʣʰʩʠ-NDVI

An example of NDVI over Europe, derived 
by German Remote Sensing Data Center.

http://www.dfd.dlr.de/index.html


 ʭʩʩʬʸʨʷʴʱ ʭʩʱʷʣʰʩʠ-NDVI

ʬ-NDVIʭʲ ʤʡʥʨ ʤʮʠʺʤ:
▪ ʺʥʬʩʲʴʺʩʺʨʰʩʱʥʨʥʴ
▪ʤʩʧʮʶ ʩʥʱʩʫ
▪ʱʷʰʩʠʭʩʬʲ ʧʨʹ ʩʥʱʩʫ ,;Leaf 

Area Index

▪ʤʱʮʥʩʡ
▪ʭʩʷʦʰʥ ʤʷʲ
▪ʬʩʴʥʸʥʬʫ ʺʬʥʫʺ

NDVIʸʥʡʲ ʭʢ ʩʹʥʮʩʹ:
▪ ʤʩʧʮʶ ʩʢʥʱ ʯʥʩʮ(classification)
▪ʯʥʩʴʩʠ  ʭʩʬʥʣʩʢʤ ʸʥʦʧʮ

(phenology)
▪ʯʮʦʡ ʭʩʩʥʰʩʹʤ ʸʥʨʩʰ(change 

detection) 



 ʬʹ ʯʮʦ ʺʸʣʱNDVI

 ʤʶʥʲʮ ʣʲ ʺʷʥʸʩ ʤʩʩʧʮʶʡ ʺʥʰʷʣʦʤʤʥ ʤʬʩʣʢʤ ʺʥʴʥʷʺ ʤʬʹ ʩʺʮʫʱ ʸʥʩʠ(ʥʷʥʥʷʮ ʬʥʧʫ ʥʷ ) ʣʧ ʭʩʩʰʥʡʹʲ ʭʩʧʮʶʥ
 ʭʩʩʺʰʹ(ʭʥʣʠ ʥʷ ) ʭʩʩʰʥʫʩʺ ʭʩ ʺʥʸʲʩʡ(Helman et al., 2015  .)



 ʬʹ ʯʮʦ ʺʥʸʣʱʮ ʣʥʮʬʬ ʯʺʩʰ ʤʮNDVI?



ʲʷʸ
 ʷʥʧʸʮ ʤʹʩʧ ʬʹ ʺʥʷʩʰʫʨ-ʲʷʸʷʤʮ

 ʸʥʨʩʰʬ ʭʩʰʩʩʥʥʬ ʩʡʢ ʬʲ ʭʩʸʥʱʰʱʡ ʹʥʮʩʹʤ ʣʶʬ ʺʥʰʥʸʧʠʤ ʭʩʰʹʡʤʩʢʥʬʥʰʴʧʮʥʶ ʬʹ ,  ʬʧʤ

 ʺʥʮʬʶʮ ʺʸʦʲʡ ʧʨʹʤ ʩʰʴʬ ʺʡʸʥʷʮ ʷʥʧʸʮ ʤʹʩʧ ʩʲʶʮʠʡ ʭʢ ʹʥʮʩʹRGB(RED, 

BLUE,GREEN )ʺʥʨʥʹʴ.

 ʡ ʺʡʶʥʮʤ ʺʩʬʨʩʢʩʣ ʤʮʬʶʮʮ ʤʰʥʮʺBartlett Experimental Forest ,  ʤʮʥʣʠʤ ʤʰʩʸʷʡ ʤʰʹʤ ʪʹʮʡ ʭʩʩʥʰʩʹʥ
ʤʬʥʧʫʤʥ ʤʷʥʸʩʤ . ʥʩʺʱʡ ʭʩʬʲʤ ʺʸʹʤ ʺʠ ʩʰʹʤʥ ʡʩʡʠʡ ʡʥʬʡʬʤ ʺʠ ʯʩʩʶʮ ʯʥʹʠʸʤ ʩʫʰʠʤ ʥʷʤ(  ʨʰʸʨʰʩʠʤ ʸʺʠ ʪʥʺʮ

 ʺʹʸ ʬʹphenocam.)



ʩʸʷʧʮʤ ʸʲʴʤ

ʺʥʮʬʶʮʡ ʤʹʲʰʹ ʡʧʸʰʤ ʹʥʮʩʹʤ ʺʥʸʮʬ , ʬʩʲʬ ʥʰʩʥʶʹ ʭʩʸʷʧʮʤʮ ʣʧʠ ʳʠ ʥʰʺʲʩʣʩ ʡʨʩʮʬ

 ʺʥʮʬʶʮʡ ʹʥʮʩʹ ʤʹʲVIS-NIRʩʨʬʥʮ- ʸʥʨʩʰʬ ʺʥʩʬʸʨʷʴʱʩʢʥʬʥʰʴ.

ʤʦ ʢʥʱʮ ʸʥʨʩʰʡ ʭʩʰʥʮʨʤ ʺʥʰʥʸʺʩʤ:

(1)ʺʸʴʥʹʮ ʺʩʺʩʲʥ ʺʩʡʧʸʮ ʤʩʶʥʬʥʦʸ

(2)ʭʩʬʮʸʥʰʮ ʭʩʰʥʺʰ ʺʣʩʣʮ-ʤʸʦʧʤ ʩʰʥʺʰʡ ʹʥʮʩʹ



ʸʷʧʮʤ ʺʥʸʨʮ

 ʺʥʸʨʮʧʥʥʨ ʺʥʫʥʸʠ ʬʹʨʷʩʩʥʸʴ ʸʥʨʩʰʤʩʢʥʬʥʰʴʤʬʠʸʹʩʡ:

.1 ʭʩʩʥʰʹʤ ʩʸʧʠ ʪʥʸʠ ʧʥʥʨʬ ʡʥʷʲʬʭʩʩʢʥʬʥʰʴʤ  ʺʥʸʲʩʡʥ ʬʠʸʹʩ ʺʩʧʮʶʡ ʧʺʴʮ ʩʰʩʮ ʬʹ

ʬʠʸʹʩʡ ʭʹʢʤ ʬʴʮ ʪʸʥʠʬ ʭʩʲʥʨʰʤ.

.2ʰʤ ʭʩʩʥʰʹʡ ʺʥʮʢʮʥ ʭʩʮʢʣ ʺʥʬʢʬ"ʭʩʬʩʡʷʮ ʭʩʬʷʠ ʩʩʥʰʩʹʬ ʭʺʥʠ ʱʧʩʩʬ ʺʥʱʰʬʥ ʬ , ʥʠ

ʭʩʸʧʠ ʭʩʮʥʩʠʬ.

.3  ʥʮʫ ʧʺʴʮʤ ʩʧʮʶ ʬʲ ʭʩʬʷʠʤ ʩʩʥʰʩʹ ʬʹ ʺʥʩʨʩʸʷ ʺʥʲʴʹʤ ʬʲ ʺʮʣʷʥʮ ʤʩʶʷʩʣʰʩʠ ʺʬʡʷ

ʺʥʥʮʥ ʺʥʹʡʩʩʺʤ.



ʸʷʧʮʤ ʺʥʸʨʮ

 ʺʥʸʨʮʺʥʩʴʩʶʴʱ ʬʹʨʷʩʩʥʸʴ ʸʥʨʩʰʤʩʢʥʬʥʰʴʤʡʩʣʰʤ ʺʮʸʡ:

.1 ʤʮʬʶʮʤ ʺʬʥʫʩ ʺʠ ʯʥʧʡʬʸʨʰʬ ʸʥʦʧʮʩʢʥʬʥʰʴ  ʸʺʠʡ ʩʰʥʫʩʺ ʭʩ ʹʸʥʧ ʺʩʩʧʮʶ ʬʹ ʩʺʰʹ

 ʺʮʸʡʩʣʰʤ  .

.2 ʸʥʦʧʮʤ ʺʠ ʸʩʡʱʤʬʥ ʸʹʷʬʩʢʥʬʥʰʴʤ  ʩʰʩʮ ʬʹ ʺʥʰʥʹ ʺʥʩʢʥʬʥʩʦʩʴ ʺʥʣʩʣʮ ʩʣʩ ʬʲ ʤʴʶʰʤ

ʸʷʧʮʤ ʸʺʠʡ ʭʩʩʨʰʰʩʮʥʣʤ ʭʩʧʩʹʤʥ ʭʩʶʲʤ .



ʡʩʣנʤ תר רמתʠ

ʩנʥצפ ʤמפנ

מʣʢל ʤנʥʨʩר

ʸʷʧʮʤ ʸʺʠ
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ʭʩʶʲʭʩʧʩʹʥʥʰʮʥʱʹʸʥʨʩʰʬʺʮʸʡʡʩʣʰʤ

ʸʷʧʮʤ ʸʥʦʠ
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 ʸʷʧʮʤ ʸʥʦʠ–ʭʩʩʨʰʰʩʮʥʣ ʭʩʰʩʮ ʯʥʩʴʠ

1 .ʩʴʥʸʩʠ ʺʩʦ-Olea europaea

ʺʩʦʤ ʩʬʲ

ʩʣʩ ʬʲ ʭʬʥʶ :ʢ'ʤʦʥʵʩʥʥʦʰʩʸʢ , ʵʸʮ2014
28



 ʸʷʧʮʤ ʸʥʦʠ–ʭʩʩʨʰʰʩʮʥʣ ʭʩʰʩʮ ʯʥʩʴʠ

2 .ʩʰʥʰʩʡ ʺʩʦ ʸʡ-Phillyrea latifoli

ʩʣʩ ʬʲ ʭʬʥʶ :ʣʬʥʢ ʤʸʹ
ʤʣʹʤ ʧʮʶ ʸʺʠ

ʩʣʩ ʬʲ ʭʬʥʶ :ʦ' ʤʦʥʢʩʥʥʶʰʩʸʢ , ʵʸʮ2014

ʺʩʦ ʸʡʤ ʩʬʲ
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3 .ʩʥʶʮ ʯʥʬʠ-Quercus calliprinos

ʩʣʩ ʬʲ ʭʬʥʶ :ʣʬʥʢ ʤʸʹ
ʤʣʹʤ ʧʮʶ ʸʺʠ

 ʸʷʧʮʤ ʸʥʦʠ–ʭʩʩʨʰʰʩʮʥʣ ʭʩʰʩʮ ʯʥʩʴʠ
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Photo by: Jose Gruenzweig, March 2014

 ʸʷʧʮʤ ʸʥʦʠ–ʭʩʩʨʰʰʩʮʥʣ ʭʩʰʩʮ ʯʥʩʴʠ

4 . ʷʩʨʱʮʤ ʺʬʠ ʩʧʩʹ(Pistacia lentiscus)
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 ʺʥʨʩʹ– ʩʨʬʥʮ ʺʥʣʩʣʮ-ʺʥʩʬʸʨʷʴʱ

Camera

ILS
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 ʺʥʨʩʹ– ʩʨʬʥʮ ʺʥʣʩʣʮ-ʺʥʩʬʸʨʷʴʱ

ʭʩʩʬʸʨʷʴʱ ʭʩʶʥʸʲ

▪ ʷʥʸʩ ʵʥʸʲ(550ʸʨʮʥʰʰ)

▪ ʭʥʣʠ ʵʥʸʲ(670ʸʨʮʥʰʰ)

▪ ʭʥʣʠʤ ʤʶʷʤ ʵʥʸʲ(740ʸʨʮʥʰʰ)

▪ ʭʥʣʠʤ ʤʶʷʤ ʵʥʸʲ(780ʸʨʮʥʰʰ)

▪ ʭʥʣʠ ʤʸʴʰʩʠ ʵʥʸʲ(860ʸʨʮʥʰʰ)

Tertracam mini MCA

▪ʭʩʶʥʸʲʤ ʡʧʥʸ :10ʸʨʮʥʰʰ

▪ʺʩʡʧʸʮ ʤʩʶʥʬʥʦʸ : ʯʩʡ6-16ʱ" ʮ

ʬʱʷʩʴʬ
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 ʺʥʨʩʹ-ʭʩʰʥʺʰʤ ʧʥʺʩʰ ʩʡʬʹ ʬʹ ʤʮʩʸʦ ʭʩʹʸʺ

 ʩʨʬʥʮ ʭʩʰʥʺʰ
  ʭʩʩʮʥʩ ʭʩʩʬʸʨʷʴʱ

(3ʭʥʩʬ ʺʥʰʥʮʺ :
11,12,13)

 ʭʩʩʮʬʥʢ ʭʩʰʥʺʰ ʺʸʮʤ
  ʨʮʸʥʴʡ ʤʸʦʧʤ ʩʰʥʺʰʬ

TIFF

  ʺʥʠʮʣʤʤ ʬʫ ʸʥʡʩʧ
 ʤʰʥʮʺʬ ʵʥʸʲ ʥʺʥʠʮ

 ʡʸʺʩʶʥʸʲʺʧʠ

 ʬʫ ʬʹ ʩʸʨʮʥʠʩʢ ʸʥʹʩʩ
  ʭʩʶʥʸʲʤʮ ʣʧʠ

  ʤʸʦʧʤ ʩʫʸʲ ʬʹ ʺʥʠʮʣʤ
 ʵʥʸʲ ʬʹ2(ʭʥʣʠ )ʥ-5

(ʭʥʣʠ ʤʸʴʰʩʠ ) ʭʩʸʹʥʩʮ
ʺʩʸʨʮʥʠʩʢ

 ʡʥʹʩʧNDVI
 ʩʫʸʲ ʺʠʶʥʤNDVI 

 ʭʩʥʥʸ(NDVI=1)

  ʤʷʩʨʱʩʨʨʱ ʡʥʹʩʧ
  ʭʩʶʲʤʮ ʣʧʠ ʬʫ ʸʥʡʲ

ʸʷʧʮʤ ʸʥʦʠʥ

  ʺʥʠʮʣʤ ʸʴʱʮ ʺʸʩʧʡ
ʹʣʥʧ ʬʫʬ ʺʥʩʺʥʫʩʠ

 ʯʷʺ ʺʩʩʨʱʥ ʲʶʥʮʮ
 ʣʧʠ ʬʫ ʬʲ ʸʥʡʲ
  ʸʥʡʲʥ ʭʩʶʲʤʮ

ʸʷʧʮʤ ʸʥʦʠ ʯʥʢʩʬʥʴ

 ʬʹ ʯʮʦ ʺʸʣʱ ʺʸʩʶʩNDVIʺʩʹʣʥʧ ʯʮʦ ʺʩʩʶʥʬʥʦʸʡ
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 ʺʥʨʩʹ-ʺʥʩʬʸʨʷʴʱ ʺʥʣʩʣʮ ʧʥʺʩʰ

 ʩʨʬʥʮ ʭʩʰʥʺʰ
ʭʩʩʮʥʩ ʭʩʩʬʸʨʷʴʱ

 ʭʩʩʮʬʥʢ ʭʩʰʥʺʰ ʺʸʮʤ
  ʨʮʸʥʴʡ ʤʸʦʧʤ ʩʰʥʺʰʬ

TIFF

  ʺʥʠʮʣʤʤ ʬʫ ʸʥʡʩʧ
 ʡʸ ʤʰʥʮʺʬ ʭʥʩ ʥʺʥʠʮ

ʺʧʠ ʺʩʶʥʸʲ

   ʩʫʸʲ ʲʶʥʮʮ ʡʥʹʩʧ
NDVI  ʸʥʦʠ ʸʥʡʲ

ʥʬʥʫ ʸʷʧʮʤ

ʤ ʩʰʥʺʰ ʬʹ ʤʷʬʧʤ-
NDVI

 ʩʫʸʲ ʬʹ ʯʮʦ ʺʸʣʱ
NDVI  ʺʴʥʷʺʬ

ʸʷʧʮʤ

 ʬʹ ʯʮʦ ʺʸʣʱ ʺʸʩʶʩNDVIʺʩʮʥʩ ʯʮʦ ʺʩʩʶʥʬʥʦʸʡ

  ʬʹ ʤʸʦʧʤ ʩʫʸʲ ʵʥʬʩʧ
 ʵʥʸʲ2(ʭʥʣʠ )ʥ-5

(ʭʥʣʠ ʤʸʴʰʩʠ)
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 ʺʥʨʩʹ–ʺʥʩʢʥʬʥʩʦʩʴ ʺʥʣʩʣʮ

 ʸʥʦʧʮʤ ʺʠ ʭʩʲʩʰʮʤ ʭʩʫʩʬʤʺʤ ʺʠ ʯʩʡʤʬ ʺʰʮ ʬʲʩʢʥʬʥʰʴʤʤʴʶʰʤ ,  ʺʥʩʢʥʬʥʩʦʩʴ ʺʥʣʩʣʮ ʬʹ ʭʩʢʥʱ ʹʥʬʹ ʥʲʶʥʡ

ʤʰʥʲ ʬʫʬ ʭʩʢʶʩʩʮ ʭʩʣʲʥʮʡ , ʬʲ24 ʸʷʧʮʤ ʸʺʠʡ ʭʩʶʲ(6ʸʺʠʡ ʩʨʰʰʩʮʥʣ ʯʩʮ ʬʫ ʸʥʡʲ ʭʩʨʸʴ .)  ʭʩʣʣʮ ʤʹʥʬʹ

ʥʴʱʠʰ ʭʩʩʢʥʬʥʩʦʩʴ:

(1) ʤʬʲʡ ʭʩʮʤ ʬʠʩʶʰʨʥʴ(:Ψl ʺʠ ʢʶʩʩʮʤʲʷʸʷʡ ʭʩʮʤ ʺʥʰʩʮʦ)

(2) ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮ(gs :ʭʩʮ ʺʬʡʢʮʬ ʭʩʶʲʤ ʬʹ ʺʩʸʷʩʲʤ ʤʡʥʢʺʤ ʺʠ ʳʷʹʮ ,  ʣʥʷʴʺʡ ʭʩʩʥʰʩʹ ʩʣʩ ʬʲ

ʺʥʩʰʥʩʴʤ)

(3) ʬʩʴʥʸʥʬʫʤ ʦʥʫʩʸ( ʺʣʩʮ ʺʠ ʳʷʹʮʤ"ʺʥʩʷʥʸʩʤ "ʤʦʺʰʩʱʥʨʥʴ ʲʶʡʬ ʺʬʥʫʩʤ ʤʩʩʧʮʶʤ ʬʹ)
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 ʺʥʨʩʹ–ʤʬʲʡ ʭʩʮʤ ʬʠʩʶʰʨʥʴ ʺʣʩʣʮ

ʩʫʸʲʬʠʩʶʰʨʥʴʭʩʮʤ(Ψl)ʥʣʣʮʰʺʸʦʲʡʸʩʹʫʮʠʺʵʧʬScholanderʤʹʥʬʹʮʭʩʴʰʲʥʮʢʣʰʹʬʫʮʵʲ.

ʺʥʣʩʣʮʤʥʲʶʥʡʭʩʩʮʲʴʭʥʩʡ,ʭʲʴʺʧʠʩʰʴʬʺʥʬʲʸʧʹʤ(ʤʲʹʩʰʴʬʤʧʩʸʦʤ,ʩʣʫʺʧʷʬʯʥʡʹʧʡʺʠʺʥʰʩʮʦ

ʭʩʮʤʲʷʸʷʡ)ʭʲʴʥʺʧʠʡʩʡʱʯʮʦʤ-solar noonʬʲʺʰʮʪʩʸʲʤʬʺʠʯʦʠʮʭʩʮʤʪʬʤʮʡʭʥʮʩʱʷʮʱʸʨʱʤ

ʯʮʦʡʥʭʩʮʥʬʩʶʤʭʩʩʬʸʨʷʴʱʤ.ʭʩʴʰʲʤʥʫʺʧʰʹʥʰʱʧʥʠʺʩʣʩʮʺʥʩʷʹʡʺʥʮʥʨʠʸʥʸʩʷʡʥʣʲʺʣʩʣʮʬʵʧʬʤ

(ʺʥʡʩʡʱʩʶʧʤʲʹ).

Scholander pressure chamber (PMS Instrument Co., Corvallis, Oregon, USA) 
37



38

 ʺʥʨʩʹ–ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮ ʺʣʩʣʮ

ʸʷʥʡʤ ʺʥʲʹʡ ʭʥʩʡ ʭʩʩʮʲʴ ʯʫ ʭʢ ʥʣʣʮʰ ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮ ʩʫʸʲ( ʯʩʡ8ʬ-

9:30ʸʷʥʡʡ )ʸʩʹʫʮ ʺʸʦʲʡ ʭʩʩʸʤʶʡʥporometer .  ʤʲʡʸʠ ʥʣʣʮʰ ʨʸʴ ʬʫʡ

 ʭʩʬʲ(youngest fully-matured.)

Porometer device (Decagon Devices, Inc., Washington, USA)



 ʺʥʨʩʹ–ʤʬʲʡ ʬʩʴʥʸʥʬʫ ʺʬʥʫʺ ʺʣʩʣʮ
ʬʫʮʵʲʸʧʡʰʳʰʲʢʶʩʩʮʯʱʧʥʠʥʧʸʷʡʣʲʤʲʢʤʤʤʣʡʲʮʬ.ʺʥʣʩʣʮʺʬʥʫʺʬʩʴʥʸʥʬʫʤʥʲʶʥʡʺʨʩʹʡ

ʩʥʶʩʮʤ.ʤʦʩʬʰʠʤʤʲʶʥʡʭʥʩʡʺʸʧʮʬʩʴʬʭʩʡʬʹʤʭʩʠʡʤ:

(1)ʥʸʧʡʰ3-4ʭʩʬʲʭʩʢʶʩʩʮʸʥʡʲʬʫʨʸʴ.

(2)20ʮ"ʢʬʹʤʮʩʢʣʥʬʷʹʰʬʫʮʤʬʲʥʰʱʧʥʠʥʺʰʧʡʮʡ2ʮ"ʬ.

(3)ʺʥʰʧʡʮʤʭʲʺʥʮʩʢʣʤʥʠʴʷʥʤʯʷʰʧʡʩʬʦʥʰʺʥʮʩʢʣʤʥʥʷʱʥʸʺʸʦʲʡʺʥʩʸʥʣʫʺʫʺʮʸʷʩʩʹʡʪʹʮʬ5

ʺʥʷʣ.

(4)1.5ʮ"ʬʬʹʬʥʰʠʺʠ95%ʥʴʱʥʤʺʥʰʧʡʮʬʥʬʡʸʥʲʥʪʹʮʬ3-5ʺʥʲʹʣʲʩʥʶʩʮʬʠʬʮʬʹʤʮʩʢʣʤ.

(5)ʺʥʰʧʡʮʤʥʱʰʫʥʤʤʢʥʴʩʸʨʰʶʬʪʹʮʬ5ʺʥʷʣʤʮʶʥʲʡʬʹ14,000rpm.

(6)ʺʥʮʩʢʣʤʥʬʬʥʣʱʧʩʡʬʹ2.5ʥʸʡʲʥʤʥʺʥʨʥʥʩʷʬ

(7)ʭʥʸʨʷʴʱʤʲʩʬʡʤʣʣʮʰʺʸʦʲʡʸʮʥʨʥʴʥʸʨʷʴʱ(Evolution 220, Thermo Scientific)

(8)ʦʥʫʩʸʬʩʴʥʸʥʬʫʤʡʹʥʧʬʲʩʣʩʺʡʶʤʺʥʠʶʥʺʤʲʩʬʡʤʺʠʥʥʹʮʡʦʥʫʩʸʤ(Lichtenthaler and

Buschmann, 2001).
39



ʺʥʣʩʣʮNDVI ʺʰʹʡ ʺʥʩʹʣʥʧ2014-2015

 ʬʩʸʴʠ14 ʩʰʥʩ14 ʨʱʥʢʥʠ14

 ʸʠʥʸʡʴ14  ʸʡʮʶʣ14  ʸʡʥʨʷʥʠ14

 ʬʩʸʴʠ15
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 ʺʥʠʶʥʺ–ʺʩʺʰʹ ʯʮʦ ʺʸʣʱ

NDVIʩʹʣʥʧʲʶʥʮʮʸʥʡʲʬʫʸʥʦʠʸʷʧʮʤʺʥʮʫʥʭʩʲʷʹʮʺʩʹʣʥʧʪʸʥʠʬʤʰʹʤ.

ʡʩʣʰʤ ʺʮʸʡ ʸʷʧʮʤ ʸʥʦʠ ʬʹ ʩʺʰʹ ʩʢʥʬʥʰʴ ʸʥʦʧʮ
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 ʺʥʠʶʥʺ–ʺʩʺʰʹ ʯʮʦ ʺʸʣʱ

NDVIʩʹʣʥʧʲʶʥʮʮʸʥʡʲʩʶʲʸʡʤʺʩʦ(Phillyrea latifolia)ʺʥʮʫʥʭʩʲʷʹʮʺʩʹʣʥʧʪʸʥʠʬʤʰʹʤ.

 ʸʥʦʧʮʩʢʥʬʥʰʴʡʩʣʰʤ ʺʮʸʡ ʺʩʦ ʸʡʤ ʩʶʲ ʬʹ ʩʺʰʹ
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 ʺʥʠʶʥʺ–ʺʩʺʰʹ ʯʮʦ ʺʸʣʱ

 ʸʥʦʧʮʩʢʥʬʥʰʴʡʩʣʰʤ ʺʮʸʡ ʺʩʦʤ ʩʶʲ ʬʹ ʩʺʰʹ

NDVIʩʹʣʥʧʲʶʥʮʮʸʥʡʲʩʶʲʺʩʦʤʩʴʥʸʩʠʤ(Olea europaea)ʩʫʸʲʥʬʠʩʶʰʨʥʴʭʩʮʤʺʥʰʥʲʡʺʥʰʥʹʤ.
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 ʺʥʠʶʥʺ–ʺʩʺʰʹ ʯʮʦ ʺʸʣʱ

NDVIʩʹʣʥʧʲʶʥʮʮʸʥʡʲʯʥʬʠʤʩʥʶʮʤ(Quercus calliprinos)ʥʩʫʸʲʬʠʩʶʰʨʥʴʭʩʮʤʺʥʰʥʲʡʺʥʰʥʹʤ.

 ʸʥʦʧʮʩʢʥʬʥʰʴʡʩʣʰʤ ʺʮʸʡ ʯʥʬʠʤ ʩʶʲ ʬʹ ʩʺʰʹ
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 ʺʥʠʶʥʺ–  ʺʩʺʰʹ ʯʮʦ ʺʸʣʱ
 ʸʥʦʧʮʩʢʥʬʥʰʴʡʩʣʰʤ ʺʮʸʡ ʷʩʨʱʮʤ ʺʬʠ ʩʧʩʹ ʬʹ ʩʺʰʹ

NDVIʩʹʣʥʧʲʶʥʮʮʸʥʡʲʩʧʩʹʺʬʠʷʩʨʱʮʤ(P. lentiscus)ʩʫʸʲʥʬʠʩʶʰʨʥʴʭʩʮʤʺʥʰʥʲʡʺʥʰʥʹʤ.
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 ʺʥʠʶʥʺ–  ʤʬʲʡ ʭʩʮʤ ʬʠʩʶʰʨʥʴ

ʺʥʰʥʲʤ ʪʸʥʠʬ ʭʩʶʲʤ ʩʰʩʮ ʺʲʡʸʠ ʸʥʡʲ ʤʬʲʡ ʸʧʹ ʺʥʰʴʬ ʭʩʮʤ ʬʠʩʶʰʨʥʴ
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  ʺʥʠʶʥʺ

(ʠ ) ʸʧʹ ʺʥʰʴʬ ʤʬʲʡ ʭʩʮ ʬʠʩʶʰʨʥʴ(ʡ ) ʭʩʰʩʮʤ ʺʲʡʸʠ ʸʥʡʲ ʭʥʩʡ ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮʭʩʸʨʥʰʮʤ  .

ʭʩʸʥʶʩʷ :E-ʷʩʨʱʮʤ ʺʬʠ ,B-ʺʩʦ ʸʡ,O -ʩʴʥʸʩʠ ʺʩʦ ,A-ʩʥʶʮ ʯʥʬʠ.

ʵʩʷʡ ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮʥ ʸʧʹ ʺʥʰʴʬ ʤʬʲʡ ʭʩʮʤ ʬʠʩʶʰʨʥʴ-ʭʩʰʩʮʤ ʯʩʡ ʭʩʬʣʡʤ
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 ʺʥʠʶʥʺ–ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮ

 ʭʩʰʩʮʤ ʺʲʡʸʠʡ ʭʥʩʤ ʩʸʤʶʡ ʺʥʩʰʥʩʴ ʺʥʫʩʬʥʮʭʩʸʨʥʰʮʤʺʥʰʥʲʤ ʪʸʥʠʬ  .
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 ʺʥʠʶʥʺ- ʬʹ ʯʮʦ ʺʸʣʱNDVI ʬʹ ʤʴʥʷʺʬ2014-2016
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 ʺʥʠʶʥʺ- ʬʹ ʯʮʦ ʺʸʣʱNDVI ʬʹ ʤʴʥʷʺʬ2014-2016
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 ʺʥʠʶʥʺ- ʬʹ ʯʮʦ ʺʸʣʱNDVI  ʬʹ ʤʴʥʷʺʬ2014-2016
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.1ʤʰʹʺʧʠʬʹʸʥʨʩʰʺʥʸʣʱʯʮʦʬʹNDVIʤʢʩʶʤʸʥʦʧʮʩʢʥʬʥʰʴʩʺʰʹʯʧʡʥʮʯʤʸʥʡʲ

ʧʨʹʤʥʬʥʫʯʤʥʤʮʸʡʬʹʩʰʩʮʭʩʶʲʭʩʧʩʹʥʭʩʩʴʩʶʴʱ.

.2ʭʩʠʶʮʮʺʹʥʬʹʮʭʩʰʹʤʺʥʰʥʸʧʠʤʺʮʸʡʺʩʸʥʦʠʤ,ʥʢʩʶʤʺʥʩʸʥʦʧʮʬʹʩʫʸʲʤ-NDVI

ʺʲʴʹʥʮʤʤʣʩʮʡʤʡʸʩʩʥʱʩʫʮʣʧʤ-ʭʩʩʺʰʹ.

.3ʤʩʢʥʬʥʰʴʤʬʹʤʩʩʧʮʶʤʧʨʹʡʸʷʧʮʤʺʡʺʫʥʮʬʲʩʣʩʺʥʰʩʮʦʭʩʮʤʸʥʦʠʡʤʦ;ʤʩʩʬʲʤ

ʩʫʸʲʡʤ-NDVIʤʺʴʶʰʸʧʠʬʤʩʩʬʲʤʩʫʸʲʡʬʠʩʶʰʨʥʴʭʩʮʤʤʬʲʡʸʧʠʬʥʤʴʥʷʺ

ʺʮʩʥʱʮʺʬʩʧʺʮʺʣʩʸʩʭʩʲʷʹʮʤ.

ʺʥʰʷʱʮ
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ʸʷʧʮʤ ʪʹʮʤʬ ʭʩʰʥʥʩʫ

❖ʺʥʮʩʠʭʩʠʶʮʮʤʲ"ʩʺʴʱʥʤʺʥʩʴʶʺʺʥʩʢʥʬʥʰʴʸʷʧʮʬ

❖ʺʰʩʧʡʺʥʰʩʮʠʤʬʹʺʥʠʶʥʺʤʸʦʧʤʤʭʩʮʩʡʭʩʰʰʥʲʮ

❖ʪʩʬʤʺʸʥʹʩʩʩʸʨʮʥʠʩʢʩʨʮʥʨʥʠ

❖ʤʩʶʷʩʴʩʱʬʷʬʹʭʩʬʱʷʩʴʤʡʬʹʫʣʥʡʩʲʩʰʥʹʠʸ

❖ʹʥʮʩʹʭʩʱʷʣʰʩʠʡʭʩʩʬʸʨʷʴʱʭʩʴʱʥʰ(SAVI,Red- edge)

❖ʺʠʥʥʹʤʺʥʸʣʱʯʮʦʤʭʩʱʷʣʰʩʠʤʮʭʩʩʬʸʨʷʴʱʤʩʱʱʥʡʮʩʶʥʸʲʤ-VIS-NIRʥʬʠʬʺʥʬʡʷʺʮʤʩʰʥʺʰʮ

ʩʶʥʸʲʤ-RBGʣʡʬʡ.

❖ʡʥʬʩʹʸʥʨʩʰʲʷʸʷʤʮʯʩʥʥʬʮʥʱʥʰʥʤ
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Vegetation and Environmental 

New Micro Spacecraft (VEN S)

Update: 07Mar2017

Arnon Karnieli
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Mission Characteristics
• Orbit: near polar, sun-synchronic (constant view angle) 

• Altitude: 720 km

• Inclination: 98.27°
• Revisit time: two days 

• Swath: 27.56 km

• Spatial resolution: 5.3 m

• Number of spectral bands: 12 (VIS-NIR)

• Tilting capability: +/-30° across and along track 

• Radiometric resolution: 10 bits

• Equator crossing time: 10:30 AM, descending mode

• Mission start/duration: 2017,  4.25 years

1 Aug. 2017
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Objectives of Missions

The overall aim of the 
scientific mission is to 
acquire frequent, high 
spatial resolution, multi-
spectral images of 110 
sites all around the 
world. 

The VENµS program consists of two missions:
1. Scientific mission;
2. Technological mission

- 12 spectral bands in the visible and near infrared region;

- 2-days revisit time in a constant view angle;

- 5.3 m spatial resolution;
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Technological Mission
Technological Mission is aimed at qualifying 
an Israeli electric propulsion technology 
(IHET) and demonstrating its mission 
enhancement capabilities.

First, the technological 
mission will be embedded 
within the scientific mission 
to examine maneuver 
capability of the satellite. 

During the 2nd phase, the 
altitude of the spacecraft will 
be lowered from 720 to 410 
km and the system will 
demonstrate the ability to 
acquire images in high drag 
environment.
720 km

410 km
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Band Setting

Near-infrared
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Scientific Applications

Land

Vegetation

Agriculture

Precision 
farming

Water

Water quality

Inland and 
coastal water

Digital 
Elevation 

Model 

Atmosphere

Water vapor

Aerosol optical 
thickness

Clouds’ height



62

Land Applications

Land Applications Land

Vegetation

Agriculture

Precision 
farming
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Main Application - Vegetation Indices

0

10

20

30

40

50

60

400 500 600 700 800 900 1000 1100

Wavelength (nm)

R
ef

le
ct

an
ce

 (
%

)

B1 B3

B2

B4 B5

B6

B7

B8

B9

B10 B12

B11

 
 

 NIR red

NIR red

NDVI

 
  

   1 2
NIR red

NIR red blue

EVI xG
C C L



64

Level 3 Products 

PVC FPAR

LAINDVI
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Red-Edge Bands Setting
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Red Edge Position
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REIP for LAI Assessment

Wheat Potato
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Nitrogen in Wheat and Maize

Index Equation 
Maize 
(2003)

Wheat 
(2003)

Wheat 
(2004)

NDVI (865-667)/(865+667) 0.43 0.5 0.22

MCARI [(702-667)-0.2(702-550)](702/667) 0.29 0.38 0.0004

TCARI 3[(702-667)-0.2(702-550)(700/667)] 0.19 0.4 0.17

TCARI/
OSAVI

3[(702-667)-0.2(702-550)(700/667)]/ 
[(1+L)(865-667)/(865+667+L)]

0.09 0.02 0.41

Common Nitrogen Spectral Indices Correlation VI vs. Nitrogen

Index Equation 
Maize 
(2003)

Wheat 
(2003)

Wheat 
(2004)

NDVI (865-667)/(865+667) 0.43 0.5 0.22

MCARI [(702-667)-0.2(702-550)](702/667) 0.29 0.38 0.0004

TCARI 3[(702-667)-0.2(702-550)(700/667)] 0.19 0.4 0.17

TCARI/
OSAVI

3[(702-667)-0.2(702-550)(700/667)]/ 
[(1+L)(865-667)/(865+667+L)]

0.09 0.02 0.41

NDRE (782-742)/(782+742) 0.59 0.61 0.62

CCCI
(NDRE-NDREmin)/(NDREmax-
NDREmin)

0.59 0.61 0.7

Common Nitrogen Spectral Indices Correlation VI vs. Nitrogen
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Chlorophyll Index

MTCIREPNDVI

Min Max
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ChI adapted from the “MERIS Terrestrial Chlorophyll 
index” (MTCI) after Dash and Curran, 2004 
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Soil Indices
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Water Applications

Water Applications Water

Water quality

Inland and 
coastal water
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Coastal and Inland Water Applications

Monitoring chlorophyll 
that indicates pollution 
or sediments transport.

Chlorophyll that 
indicates 
pollution

Sediments 
originated from 
the Nile delta
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Coastal and Inland Water Applications

Monitoring chlorophyll 
that indicates pollution 
or sediments transport.

Chlorophyll that 
indicates 
pollution

Sediments 
originated from 
the Nile delta
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Atmospheric Applications

Atmospheric Applications

Atmosphere

Water vapor

Aerosol optical 
thickness

Clouds’ height
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Aerosol Optical Depth @ 550 nm

A
O

T
 @
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50
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Monitoring aerosols 
such as dust, biomass 
burning smoke, volcanic 
ash, or anthropogenic 
air pollution.  

Aerosol plume 

June 14, 2006

June 23, 2006
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Water Vapor Bands
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DEM

Digital Elevation Model
Land

Vegetation

Agriculture

Precision 
farming

Digital 
Elevation 

Model 
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Venµs DEM

Duplication of 638 nm band , 
Two similar red bands are 
located in different detectors  
but looking on the same point 
on the ground with angles of  
1.45 degree (Δt = 2.7 sec) 
apart. 

From this small stereoscopic 
effect it will be possible:

• to generate DEM; 

• to classify clouds by their 
altitudes.

Flight direction
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Revisit Time Advantages

Revisit Time Advantages
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Land -use & Land -cover Classification

Classes are 
separated by using 
their spectral and 
temporal profiles. 

Time series of images 
increases the 

classification accuracy.
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Phenology Assessment

Irrigation 
terminated in 
2003
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Pollution Dispersion – 11 – 25, June 2001
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Cloud Mask

VENµS combines 2 methods for clouds detection

Multi-temporal analysis of 
the surface reflectances

Clouds altitude detection by 
stereoscopy, computation of 

the location of clouds 
shadows
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VM1 Global Orbits
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BRDF opportunities



91

Product Levels

Product  
Level

Temporal 
characteristics

Content
Ground 

resolution

Level 0
Single date and single   

angle acquisition
Basic archived product 5.3 m

Level 1
Single date and single 

angle acquisition
Top of the atmosphere 
reflectances, map projection

5.3 m

Level 2
Single date and single 

angle acquisition
Surface reflectances, map 

projected.
10 m

Level 3
10 days time composite 

of a single date and 
single angle acquisition

Surface reflectances, map 
projected, NDVI, LAI, 
Chlorophyll, fAPAR, etc.

10 m

Level 0 Level 1 Level 2 Level 3
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Tracks over Israel
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Overpass tracks and LTER Sites in Israel



94

Animation

Animation

../../Venus/VENUS animation/VENuS_movie-v3.avi
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Summary

Uniqueness of the VENµS system:
1. Combination of high spatial, spectral, and temporal 

resolutions;  
2. Technological payload.
3. High spatial resolution for monitoring individual fields 

and provide information for precision farming. 
4. Several bands, including the ones along the red edge 

for assessing the state of vegetation; 
5. Several bands for assessing water quality. 
6. High revisit time to acquire rapid changes of vegetation 

and water quality, as well as for cloud mask.
7. Duplication of the red band to produce DEM; 
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