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Bark beetles are integral part in the ecosystem: influence
biogeochemical cycle, forest productivity, provide habitats for

1-12 mm in length other species, shape forest structure, but sometimes ...
|
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GEOA BARK BEETLES INFESTATION IN FORESTS
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Plana Mountain, Bulgaria
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MAP OF BARK BETTLE DAMAGES IN WESTERN US
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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 km?)

SOURCE:
https://www.fs.fed.us/foresthealth/technology/pdfs
/MpbWestbb Summary.pdf

Percent of treed area with damage

C<1%
1-3%
 ERL
B 11 - 20%
B 30 - 50%
B 51 - 100%
[ ] tmed area

Photo: K. Buxton, BC Ministry of Forests, Lands and Natural Resource
Operations.
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THE OBLIGATORY DATA SOURCE - EO DATA
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HOW TO SEPARATE DRIED VEGETATION’-’
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o N\ j Reflectance spectra of
~ \ y hotosynthetic (green)
] Vegg{gtion \ p o y g
| - vegetation, non-photosynthetic
(dry) vegetation and a soil (after
Clark 1999, fig. 1.18)
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SWR Sentinel-2 10 m
spatial resolution
bands: B2 (490

10m
nm), B3 (560
= = = = =¥ = = % % nm)B4(665nm)
E;::.:fmm and B8 (842 nm)

Source: ESA
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Normalised
Difference
Vegetation Index

NDVI — index of
plant "greenness"

or photosynthetic
activity

Ratio of red and
near infrared bands

(NIR - Red)

NDVI= " NIR + Req)




VEGETATION INDICES
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Index DataBase

A database for remote sensing indices

BB start | what is IDB? | How to use? | Credits | Contact | Feedback |

] Sensor: Sentinel-2A

Sentinel-2A

Select other Sensor.
Basic information Close to 250 remote sensing indices

Sentinel-24
Full Name

Spectrum [nm]
Spat.Res. [m]

- https://www.indexdatabase.de/db/s-single.php?id=96
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Band 7 [783 nmi
S-2 20 m spatial resolution bands. Source:ESA
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Band 9 (940 nm)

Band 10 (1375 nm)

} S-2 60 m spatial resolution bands. Source:ESA
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VEGETATION INDICES - JUST FEW EXAMPLES
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Sensitive to water content
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INFESTED TREES

CHANGE OVER TIME
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REFERENCE DATA FOREST MAP
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Image Fusion

SAR & Optical
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Zle - 2013

2013 — May 2017 May — August 2017
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PHENOLOGICAL STAGES COMPARISON
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The t;emporal 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
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Forest Map
2009

Damages
2015

Damages
2017
over 30%
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GEOA CLIMATE PARAMETERS - SOFIA REGION
polymorphic

Winter Rainfall mm (sum: Oct, Mar)
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SNOWFALL DAMAGE (2014/2015) THROUGH CLMS
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Tree cover loss %
M High: 100

Low: 0
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Tree C$ver Density 2012/2015 - Copernicus Land Monitoring Service

https:/ /!Iand.copernicus.eu/ pan-european/high-resolution-layers/forests/tree-cover-density
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PLANNING MANAGEMENT PRACTICES

(OBXBaT Ha WETUTE B rop Npes 2010 1
[ Ofxsar na uierure B ropu npes 2013 1.
®  Vischxwanu equmiinm Abpeeta npes 2013

TGPEKM NOAQTARAM, & KOWTD Ca NTAHHRaNH,
HO HE WINBNHEHH Ceul Npes 2013 1

[ (0P nosnaene. © 10w a nnannpar
W WA N HiA Cetlt Mpes 20131

Obxsat Ha Mnawa nnanuxa
I Voo ropu
[0 wiporomucrn ropu

(OTKPUTH TEPHTOPHM 3AETH OCHOBHG
G Tpesna pacTHTenNocT
ObpatoTaacuus semn

Haceneny vecta u apym
3acTpoeHH TePHTOPHH

MAWAB 1:120,000 1w
GEQ POLYL\//&ORPHIC
cloud

OfxsaT Ka weTMTe B ropH npes 2010 ¢
[0 Ofixsar ka warye B ropu npes 2013 1
©  VI3CHHAT OAHHHIHN AopBeTa npe3 2013 1,
I O6xear va worvo B ropi npea 2017 ¢
= . B KOHTD 2 RnamMpaN,
K0 He WaNkMHeRH Cou 103 neproaa 20132017 1
[ I
W VITBAKE H Eo Npe3 Neproda 2013-2017 1
O6xeat ma Mnawa nnarira
I virronucrian ropu
B U oonec i o

OTXpaITH TEpATERIM 3a8TH GCHOBHD
© Tpesna pacTirTensoct
OSpaboTeaem aemm

Hacenenn wecTa 1 gyt
acTpoSHH TOpITOpUM

MAUAB 120,000 C——Jvw
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Sanitation Cutting 2013

Sanitation Cutting 2017
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WA N TEGRATE THE RESULTS
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! CUTHAJIEH NTNCT Bl

Topeku nopotaen: 49:0

POr: Kioctenaun Noepeaw. no i
Arc: Tpwu Knacudmkaumn: CuxHere : b 8 v o ] 0 oot of 14836 Setectuct
Semnuwe: c. Apnosuw (EKATTE B7566) Mnow, a nospeaara (aka): 151.25 i
MpoueHT Ha noepena: 80
Fopek otaen u nopotnan: 48:0 ‘YeTaHoBABaHe Ha nospegara: asryct 2017
BN NONCTIRAE COMINND IORRGHID UsTourmk Ha nhcopmauus: Sentinel 24, 17.08.2017 ¢
Avpeecen Bun: 6an Gop Mpomsana 8 ofixeata Ha NOBpeAaTa; HOBOOTKPUTA . . . .
o Integration of results in the information
Bwapact: 25 MNospenu, YcTaHoBEHN Ha MACTO;
MenHora: 0.9 Knacudmkauun: Cexnexe .
BoHHTET: 4 MNnow Ha nospeaara (Aka): 151.25 Systems and documentatlon Of the users
MpouekT Ha noepena: 60
KeascTDaneH T 201,16 Bara Ha noceulerue: 15.09.2017
CobcTeeHocT: JbpKaBHa YacTHa Mpeancanve: -
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WA GO BEYOUND JUST MONITOR ..

Microclimatic modelling — needed for better reforestation planning
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- Monthly tnins tmaer tavgr Parameters: climate Parameters: bioclimatic

P Hardiness zones changes scenarios indices
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More than 80 forest
stands checked

1 polygon wrongly
classified — rare
plantation

The same number of
test sites done in Plana
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Thank you for your
attention!

office@geopolymorphic-cloud.org
http://geopolymorphic-cloud.org

Full report on:
o GEO Polymorphic Cloud GEO Polymorphic Cloud http://geop0|ym0rphiC' ol 3
@ rviseovotmerphicowdors cloud.org/publications/2018 01 _Forest_Damage.p
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