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B A R K  B E E T L E S  A N D  F O R E S T S  

1-12 mm in length 

Bark beetles are integral part in the ecosystem: influence  
biogeochemical cycle, forest productivity, provide habitats for  
other species, shape forest structure, but sometimes … 



B A R K  B E E T L E S  I N F E S T A T I O N  I N  F O R E S T S  

Oct 2017 

Plana Mountain, Bulgaria 



5km L5 – 1995-1998 

D A M A G E S  I N  N O R T H  A M E R I C A  –  S O U T H  W E S T  M O N T A N A  

5km L5 – 2010-2013 



M A P  O F  B A R K  B E T T L E  D A M A G E S  I N  W E S T E R N  U S  

AREAS WITH TREE MORTALITY FROM BARK BEETLES 
SUMMARY FOR 2000 – 2016, WESTERN US 
 
17 YEAR FOOTPRINT FOR ALL WESTERN BARK BEETLES 
= 54.3 M ACRES  
(approx. 220 000 km2) 
SOURCE:  
https://www.fs.fed.us/foresthealth/technology/pdfs
/MpbWestbb_Summary.pdf 
 

Photo: K. Buxton, BC Ministry of Forests, Lands and Natural Resource 
Operations. 

https://www.fs.fed.us/foresthealth/technology/pdfs/MpbWestbb_Summary.pdf
https://www.fs.fed.us/foresthealth/technology/pdfs/MpbWestbb_Summary.pdf
https://www.fs.fed.us/foresthealth/technology/pdfs/MpbWestbb_Summary.pdf


B A R K  B E T T L E  I N F E S T A T I O N  -  B U L G A R I A  

Rhodope Mountain 
Rila Mountain 

Syedinenie 

Tran 

Plana Mountain 



T H E  O B L I G A T O R Y  D A T A  S O U R C E  –  E O  D A T A  

Sentinel-2 – monthly cloud free 11.2017 



T H E  O B L I G A T O R Y  D A T A  S O U R C E  –  E O  D A T A  

✔ ✔ X 

✔ X 

✔ ✔ ✔ 

✔ ✔ 

✔ 10.2017 12.2017 11.2017 09.2017 

08.2017 07.2017 06.2017 05.2017 

04.2017 03.2017 02.2017 01.2017 

✔ X 

✔ X 

Sentinel 2B launch – 07.03.2017 
First image over the area – 30.06.2017 

01.2018 02.2018 

03.2018 04.2018 



H O W  T O  S E P A R A T E  D R I E D  V E G E T A T I O N ?  

Reflectance spectra of 
photosynthetic (green) 
vegetation, non-photosynthetic 
(dry) vegetation and a soil (after 
Clark 1999, fig. 1.18)  

Sentinel-2 10 m 
spatial resolution 
bands: B2 (490 
nm), B3 (560 
nm), B4 (665 nm) 
and B8 (842 nm) 
Source: ESA 



V E G E T A T I O N  I N D I C E S  

Normalised 
Difference 
Vegetation Index 
 
NDVI – index of 
plant "greenness" 
or photosynthetic 
activity 
 
Ratio of red and 
near infrared bands 



V E G E T A T I O N  I N D I C E S  

https://www.indexdatabase.de/db/s-single.php?id=96 

Close to 250 remote sensing indices 



V E G E T A T I O N  I N D I C E S  

S-2 60 m spatial resolution bands. Source:ESA 

S-2 20 m spatial resolution bands. Source:ESA 



V E G E T A T I O N  I N D I C E S  –  J U S T  F E W  E X A M P L E S  

Sensitive to Chl.A content Sensitive to water content 



N D V I  O V E R  T H E  Y E A R  –  H E L T H Y  V E G E T A T I O N  
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N D V I  C H A N G E  O V E R  T I M E  –  I N F E S T E D  T R E E S  
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R E F E R E N C E  D A T A  –  F O R E S T  M A P  

Sentinel 2 Sentinel 1 

Image Fusion 

SAR & Optical 



M O N I T O R  S E A S O N  D A M A G E S  

2010 - 2013 2013 – May 2017 May – August 2017  



P H E N O L O G I C A L  S T A G E S  C O M P A R I S O N  

2009 2017 2018 

The temporal resolution of Sentinels allows monitoring of changes in different 
stages of the vegetation phenology. 
Example: vegetation status in April – 2009, 2017, 2018. *2009 from RapidEye  



D A M A G E  C A L C U L A T I O N S  –  T R A N  F O R E S T R Y  

Forest Map 
2009 

Damages 
2015 

Damages 
2017 

over 30% 

Calculations of damaged areas due to insect infestation in Tran Forestry 



D A M A G E  C A L C U L A T I O N S  –  P L A N A  M O U N T A I N  

Forest Map 
2009 

Damages 
2010 

1.7 ha 

Damages 
2013 
4 ha 

Damages 
2017 

750 ha 
* 210 ha for 2015 



C L I M A T E  P A R A M E T E R S  –  S O F I A  R E G I O N  
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S N O W F A L L  D A M A G E  ( 2 0 1 4 / 2 0 1 5 )  –  T H R O U G H  C L M S  

Tree cover loss % 

Tree Cover Density 2012/2015 – Copernicus Land Monitoring Service  
https://land.copernicus.eu/pan-european/high-resolution-layers/forests/tree-cover-density 



P L A N N I N G  M A N A G E M E N T  P R A C T I C E S  

Sanitation Cutting 2013 Sanitation Cutting 2017 



I N T E G R A T E  T H E  R E S U L T S  

Integration of results in the information  
systems and documentation of the users 



G O  B E Y O U N D  J U S T  M O N I T O R …  
Microclimatic modelling – needed for better reforestation planning 

Parameters: Monthly tmin, tmax, tavg, 
Pmin, Pmax, Pavg, Hardiness zones 
 
 

Parameters: climate 
changes scenarios 
 
 

1930 - 1990 

2050 - 2100 

1930 - 1990 

2050 - 2100 

Parameters: bioclimatic 
indices 
 

Current state 



I N - S I T U  V A L I D A T I O N  

Sanitation cuts 

Dead forest > 1year Red forest 

More than 80 forest 
stands checked 
 
1 polygon wrongly 
classified – rare 
plantation 
 
The same number of 
test sites done in Plana 
Mountain 

Tran Forestry 



GEO Polymorphic Cloud 

http://geopolymorphic-cloud.org 

GEO Polymorphic Cloud 

T h a n k  y o u  f o r  y o u r  
a t t e n t i o n !  
 
office@geopolymorphic-cloud.org 
http://geopolymorphic-cloud.org 
 

Full report on: 
http://geopolymorphic-
cloud.org/publications/2018_01_Forest_Damage.pdf 
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