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Motivation

« The Habitat directive requires a strict protection of the species and declaration E U RO’
of special protected areas for conservation of its habitats.

« Brown Bear (Ursus arctos) is a priority species for conservation of mammals in
the European Union. Conservation status: in Bulgaria endangered EN [C2a (i)],

BA-I1, ll1, International: Beck-11; CITES-11; DH-II, IV.
* Red Data Book of the Republic Bulgaria, Vol. 2 — Animals, Sofia, 2011.

http://e-ecodb.bas.bqg/rdb/en/
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National monitoring

National Monitoring at the main mountain’s habitats (2016):

MACEDONIA

Width/length of the front footprint and/or back footprint 79

Excrements

Found bear marking

A place where the bear has fed itself

Visual observation of a bear

Found winter dens

Bear bed

Total: GPS coordinates of all bear’s traces/signs

75
26
8

17

3

1

209
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Number of grids in each subpopulation area

EURO’

Areas for ETRS89 Grids 10x10 km
Monitoring

Vitosha-Verila- E541N226; E541N225; E540N226; E540N225; E540N224; E540N223; E541N223;E541N224;E542N224; E542N225 10

Plana

E540N220; E540N221; E540N222; E541N219; E541N220; E541N221;E541N222; E542N219; E542N220; E542N221; E542N222; 26
E542N223;E543N219; E543N219; E543N220; E543N221; E543N222; E544N220; E544N221; E544N222; E544N223; E545N220;
E545N221; E546N222; E545N223; E543N223

E542N215; E542N216; E542N217; E542N218; E543N215; E543N216; E543N217; E544N215; E544N216; E544N217 10

Rhodops E546N217; E547N222; E548N219; E552N218; E552N220; E556N220; E545N218; E545N219; E546N219; E546N220; E547N217; 60
E547N220; E547N218; E547N219; E547N221; E548N217; E548N218; E548N220; E548N221; E549N216; E549N217; E549N218;
E549N219; E549N220; E549N221; E550N216; ES50N217; E550N218; E550N219; E550N220; E550N221; E551N216; E551N217;
E551N218; E551N219; E551N220; E551N221; E552N216; E552N217; E552N219; E552N221; E553N216; E553N220; E554N220;
E556N218; E553N217; E553N218;E553N219; E553N221; E554N215; E554N216; E554N217; E554N218; E554N219; E554N221;
ES555N215; E555N216; E555N217; E555N218; ES55N219; E555N220; E555N221; E556N216; E556N217; E556N219; E545N220

Middle Balkan E555N229; E551N230; E547N229; E549N229; E549N230; E556N231; E557N230; E558N231; E548N229; E548N230; E549N231; 25
E550N229; E550N230; E551N229; E552N229; E552N230; E553N229; E553N230; E554N229; E554N230; E554N231; E555N230;
E555N231;E556N230; E557N231

Kotlen mountain E564N233;E564N234;E565N234; E566N234 4

HPC Forum, 16.11.2023, Sofia, Bulgaria 4



CORINE Land Cover (CLC)

« CORINE Land Cover (CLC) is one of the most well-known and used
products from the Copernicus Land Monitoring Service.

* It has previously been produced in 1990, 2000, 2006 and 2012 and now the
2018 edition is available.

(& & https://land.copernicus.eu/pan-european/corine-land-cover/clc2018 Y Q *
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Transect method

It is based on the collection of brown bear sign on predefined set of routes (transects) and the determination of the unique traces
(especially footprints). Jnenp ( ) | EUR OZ

Statistical estimates for population size of the brown bears using data of national monitoring and developed HPDA service.

» Type of the forests: S A ORI S TS TS
> DECIdUOUS fO reStS 311 Corine Land Cover 2012 u rpua ETRS 89 10x10 KB.KM
» Coniferous forests 312
» Mixed forests 313
» Vegetable communities of shrubs and grasses 322
» Transitional a wood bush 324
» Other land cover no code

I Deciduous forests
- Coniferous forests
- Mixed forests

N A - iz Vegetable communities of shrubs and grasses

Transitional a wood bush

[: Mpamya Ha 3awunTEHN TEPUTOPMM
MecToo6uTaHnA Ha Meyka
B wepoxonucTm ropu

T p—

I Cmecerm ropu

ST PacTutenm choBlUECTSa HA XPACTL U TpeBl

MpexoaHa ALPBECHO-XPACcTOBA PACTUTENHOCT

Bears’ habitat for monitoring in the Western
Rhodopes and Vitosha mounting

HPC Forum, 16.11.2023, Sofia, Bulgaria 6



Start of the HPDA service

2
* Input the monitoring data to start the preproduction process EURO

Moenitoring

Open monitoring
Save monitoring »ear population in Bulgaria on the basis of mathematical, EMEPA

-al and biological analysis of monitoring data Eiterpiice for the management of

environmental protection activities

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria 7



Estimation of the population size of the brown bears (1/2) @

The evaluation is done in two steps. EURO

First step: Identify unique traces based on collected observations in the national monitoring. The number
of unique traces is determined by experts using the developed software product. Once the unique number of
traces has been obtained, the program automatically allocates them by number in the respective 5 types of

forest and in the residual area.

Inputs files:

Monitoring data. types
forest areas. etc. Screen 2: Output files:

Computational Process: Evaluations of the

‘ Computation of the brown bears’
brown bears’ density and densityand
population in Bulgaria. population.

Screen 1:

Preproduction process

HPC Forum, 16.11.2023, Sofia, Bulgaria 8



Preproduction process: Define the unique traces

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and E
biological analysis of monitoring data

Enterprise for the mana
environmental protection

Forest

FID Shape Label Form_ID Form_N: Date Type Width_n_ Length__ Width_n Length__ Soil_Typ Notes X - Y Type

00014... 00014... Brown... | [ ' ‘ v _ 124.0738 41.9304
|00014... 00014... Brown... T | [ | | _ | |24.0796 41.9304
00012._. Brown... | if.. 24.0888 41.8902

(L

00012... Brown... = | if._. 241292 41.9036

LI

| Brown... L] ] [ | _ | | |24.1513 41.8825
Brown... L 24.1521 41.8951

. Brown... 4.11.2... A | ‘ i } | . 24207 41.8057
Brown... 4.11. ! | 124221 41.8083

24.3335 41.728

EECOEENREECEEDN

IENENEERERENEREED
ANNNENEENERRRRRERENE]

Point 00011... 00011... Brown... 6.11.2... Trace 10

Di b Show on map Delete traces Re-color Re-count forests

Count
68
Other 12
324 - Transitional ... 1

322 - Vegetablec... 4

313 - Mixed forest 26
312 - Coniferous f... 15
311 - Deciduous f...

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria
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Compute d

Distances

Istances and show traces on the Gmap

EURO’

8837/24 3758

Distance[km]

Enterprise for the m

FID: 58, Type: Trace, 41.8837/24.3758 FID: 53, Type: Trace, 41.7337/24.3186 17.35 environmental protect
FID: 58, Type: Trace, 41.8837/24.3758 FID: 21, Type: Trace, 41.898/24.1793 16.36
FID: 59, Type: Trace, 41.8837/24.3758 FID: 53, Type: Trace, 41.7337/24.3186 17.35
FID: 59, Type: Trace, 41.8837/24.3758 FID: 21, Type: Trace, 41.898/24.1793 16.36
FID: 53, Type: Trace, 41.7337/24.3186 FID: 21, Ty_pe: Trace, 41.898/24_.1793 21.63
ea Delete Skip Select
Gmap i - . —
T e
I
! o .
.= -
e Taganed
egovina - -1
- =
B
| .- =
S - -
Albanias ]—I I_..l—
=1 |1
~

Distance between traces Show on map Delete traces Re-color Re-count forests

324 - Transitional ... 1
322 - Vegetablec... 4
313 - Mixed forest 26
312 - Coniferous f... 15
311 - Deciduous f... 10

HPC Forum, 16.11.2023, Sofia, Bulgaria 10



Monitoring

SKipping, re-coloring and re-counting

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and

Bears Results

biological analysis of monitoring data

EMEPA

Enterprise for the management of
environmental protection activities

Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point

Shape Label

00011...
00012...
00012...
00011...
00011...
00011...
00011...
00011...
00015...
00011...
00015...
00015...
00012...
00012...
00012...
00011...
00015...
00011...
00011...
00011...
00011...
00015...
00015...
00015...
00011...

Form_ID Form_N: Date Width_n_ Length__ Width_n Length__ Soil_Typ Notes

00011... Brown... 4. 112 . 19

00012... Brown... 4. 11.2 11 10 18
00012... Brown... 4.11.2. . 12 11 19
00011 Brown... 4.11.2..

00011 Brown 4.11.2... 13 11 18
00011... Brown... 5.11.2... 12

00011... Brown... 5.11.2... 14 15 23
00011__. = R 10

00015

00011___ 22§ SN2 14

00015...

00015

00012...

00012..

00012

00011

Conif...
Conif..

mud. ...
mud. ...

Old Tr..

00015

00011...
00011...
00011
00011
00015.
00015...
00015
00011

Point

1 it

X

24.1513
24.1521
24.1793
24.1798
24.207

24.3186
24.3196
24.3335
24 3522
24 3588
24.3603
24.3665
24.3758
24.381

24 388

24 4833
24493

1245413

24 553
24,5824
24,5873
24.7404
24.8236
24 8462
24.8505

Y

41.8825
41.8951
41.898

42.0692
41.8057
41.7337
41.7334
41.728

427819
41.8092
42.7651
42.7618
41.8837
41.595

41.631

41.6103

- 42.7529

41.7865
41.93
41.6789
41.8402
42.838
427562
42.7447

Delete Skip

IRSAANANANAY

ALY

JLYILY)|

ErE

41.781

.8506 41

Sl
24.8512

41.7793 1

Distance between traces

Delete traces

Re-count forests

311 - Deciduous f..
312 - Coniferous f...
313 - Mixed forest
322 - Vegetable c...
324 - Transitional ...
Other

Total

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria
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Computational process

« Computation of the density and the population of the species EURO’

A9~ Executive
== .
—— Environment Agency

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and
biological analysis of monitoring data

Save areas

Load arsas

visited Mountain

MNumber of traces

Sawve distribution

Mourtain

& MNumber of traces

Kotlenska Planina

PFirin

Plana

Rina

Accuracy All -~ |mor1'rton'ng—2|]'|?

Calculate

Sawve Calculation

Stara Planina

[--NN--]

Werila

“itosha

Westem Rhodopes

th—ll'-‘l—‘—‘l':ll'.\-ll':l

Mountain Estimate Lower boundary

Upper boundary

Threat Level

Calculate Density

Stara Planina 72.55 45.64

9634

Unfaverable-bad

Forest type

Westem Rhodopes 2088 165.33

250.28

Favorable

311 - Deciduous forest

Rila 63.89 58.12

8167

Favorable

312 - Coniferous forest

Piril 3546 31.34

35.58

Unsatisfactony

313 - Mixed forest

Vitosha 23.06 23.06

23.06

Unsatisfactory

322/324 - Plant communities of shr...

Kotlenska Planina 875 7.52

995

Favaorable

other

Verila 1313 12.41

13.86

Unsatisfactory

Stara Planina

Plana 6238 623

623

Favorable

Westem Rhodopes

Alpine region 38543 3164

454 45

Favorable

Rila

Pirin

Show age structure Age structure by marks Calculate with threats Reference values

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria
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Bears PResults

New feature — age structures by unique traces

biological analysis of monitoring data

Open areas

Save areas

Load areas

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and

Y2z Executive
=== Environment Agency

Save distibution

EURO’

—

HPC Forum, 16.11.2023, Sofia, Bulgaria

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

visited Mountain MNumber of traces ~ Mourtain s Mumber of traces
Kotlenska Flanina 0
yes Pirin = | -~
yes Rila » Age structure by number of marks >
ﬁﬁ i :: Mountain Dearupto one pearuptotwo Laplet rwmatd it femae / Mature male Adukt bear
E543N222 yes Rila EN [1.64 [6.8 [5.92 [1.12 [124
Vesila 0 0 0 0 0 0
Pirin _0.15 ‘0.03 _1,3-5 _D,Z-d _1.14 _0.03

Accuracy |‘IDDDD | |A.II ~ | |moni‘toring—2ﬂ1? | Plana 0 0 0 0 0 0

Mountamn Estimate Lower boundary Westem Rhodopes |2.12 2.56 22.45 10.68 4.98 1.21
Stara Plarina 72.59 4964 Stara Planina |2.76 [0.88 [4.85 |6.64 [2.54 [033
Westem Rhodopes 2098 169.33 Kotlenska Planina | 0 0 0 0 0 0
Rila £9.99 5312 Alpine | 6.16 | 5.08 | 341 | 23.24 | 8.64 | 2.78
Piril 3546 3134 Continental 0.16 0.08 3.35 1.24 1.14 0.03
Vitosha 23.06 23.06 Total 6.32 5.16 37.45 24.48 5.78 2.8
Kotlenska Planina 875 752
Verila 13.13 12.41
Plana 6.28 6.28
Alpine region 385 43 3 Save distribution

Show age structure Age structure by marks | |):alct.|late with threats | | Reference values |

13



New feature — age structures of the estimated population

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and

Bears Results

Open areas

biological analysis of monitoring data

Save arsas

EURO’

Save distibution

292 Executive
—=— Environment Agency

wvisited — Age structure of the population
i:;‘; i Mountain Bear up to one year - Bear up to two years - :x:g ﬁ';:e d | m;ﬁaﬁf - Mature male _ Adult bear
= yes Rila 4.88 |488 130.12 |20.35 |8.14 163
= yos Verila 0.91 |0.91 |5.59 |3.78 11.51 |03
E543N222 yes Vitosha [1€ 16 9.9 6.69 267 0.53
_ Pirin |251 [2.51 |15.49 [10.47 (419 0.84
Plana |0.42 |0.42 |2.58 [1.74 o7 0.14
Westem Rhodopes [14.72 [14.72 |90.78 |61.34 |2a53 4.91
Accuracy Al Stara Planina |5.09 |s.00 [31.41 [21.22 |8.49 1.7
Mountain Estimate Kotlenska Planina |03 |o.63 |3.87 [2.62 [1.05 0.21
Stara Planina 72.99 Total 30.77 30.77 189.73 1282 51.28 10.26
Westem Rhodopes 209.8 Alpine region 27.01 27.01 166.56 112.54 4502 9
Rila 59.89 Continental region 364 364 22.45 15.17 6.07 1.21
Piri 3548 Theoretical valuein % | 16% 8% | 35% | 24% 14% [3%
Witosha 23.06 5
: General theoretical distr... 70.56 135.28 15435 105.84 61.74 1323
Kotlenska Planina 875 _/—é
Verila 1313
Plana 5.28 Save
Alpine region 38543 |3'I'Ei.4 454 46 ! - | 47

| Favorable
1

— et

Show age structure S Age structure by marks

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria

Caleulate with threats

Reference values

14




New feature — Calculate with threats
EURO’

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and A9~z Executive
biological analysis of monitoring data == Environment Agency

Sawve areas Load areas Save distribution

ETRS wisited Mountain Mumber of traces -~ Mourntain . Mumber of traces
~ Threats
ES43M217 yEs Pirin
E543M219 yes Rila Threats Count Influence
E543M220 yes Rila Derogation of problematic bears [_]
E543M221 yes Rila
Conflicts with farmers and local people []
ES43M2Z2 yes Rila

Poaching []
N o.c..rce o vt

EEEEEEEEEE

Accuracy Al ~ | [menitoring-2017 | Natural threats (survival of bears up to two years of age) [_]

Mourtain Estimate Lower boundary Forest management for reduction (reduction of the area) of old forests []
Stara Planina 7255 4564 Sports infrastructure and tourism infrastructure I:I
Westem Rhodopes 20598 165.33
Rila £9.89 58.12 Climate change [ ]
Piril 3546 31.34
Vitosha 23.06 23.06 Calculate
Kotlenska Planina 375 7.52 FIT Favorane /Z' Stara Flanina - §
Verila 13.13 12.41 13.86 Ur‘lsﬁlti:;i"y(r).r Westem Rhodopes 38
Plana 6.28 528 6.28 FayefSble Rila a1
Alpine region 38543 3164 454 46 {fa\rorable - Pirin 472 -

T
Show age structure Age structure by marks ‘ Calculate with threats ' Reference wvalues

Financed by PUDQOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences
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Reference values

EURO’

Estimate of brown bear population in Bulgaria on the basis of mathematical, statistical and ANY 2z Executive
biological analysis of monitoring data == Environment Agency

Bears Results

Reference values for the main local populations of the brown bear

Open areas Save areas Load areas Level: Large
- - ) Unfavorable - population
ETRS wisited Mountain Number of traces -~ Favorable atisfactory of brown
Brown bear habitat bear
E543N217 i iri 1 Population of the
E543N215 yes Rila 1 brown bear in the 420 - 690 370-419 Under 370 Over 691
sample areas on the
E543NZ20 e Rila 2 territory of Bulgaria
ES43N221 YES Rila 1
Central Balkan 130 - 180 80 - 129 Under 80 Over 181|
E543N222 yes Rila 1
Western Rhodopes 140 - 220 120 -139 Under 120 Owver 221
L Rila 70 -125 48 - 69 Under 48 Over 126
Pirin 40 - 95 30 -39 Under 30 Over 96
Aocuracy i ~ | |monitaring-2017 | Crzeie Sz Bz EL R Vitosha 9_13 6-9 Under 6 Over 14
Mourtain Estimate Lower boundarny Upper boundary Threat Lewvel Ll Plana 4.6 2_3 Under 2 Over 7
Stara Planina TF2.99 49 64 96.34 Unfavorable-bad
P— B a5 7 ;
Westem Rhodopes 209.8 169.33 250.28 Favorable Verila 5-8 2-4 Under 2 Over 9
Rila 6939 5312 8167 Favorable Kotlen mountain 7-10 3-6 Under 3 Over 11
Piril 3546 31.34 3558 Unsatisfactony Alpine
Vitosha 27 06 2306 23.06 Unsatisfactory biogeographical 397-650 353-397 Under 353 Over 651
region
Kotlenska Planina 875 752 599 Favaorable
- . Continental
Werila 13.13 12.41 13.86 IUnsatisfactony biogeographical 23 _ 40 15 -2 Under 15 Over 41
Flana .28 6.28 6.28 Fawvorable region
Alpine region 385.43 3164 454 46 Favora -

Show age structure Age structure by marks Caleulate with threats Reference values

Financed by PUDOOS. Developed by the Institute of Information and Communications Technologies - Bulgarian Academy of Sciences

HPC Forum, 16.11.2023, Sofia, Bulgaria 16



Results from monitoring - 2017

Mountain

Balkan mountains

Western Rhodopes
Rila
Pirin
Kotlen mountain
Plana, Verila, Vitosha

Alpine area

Continental area

Total

Evaluation

61

200

70

37

27
368
33

401

Lower boundary Upper boundary

44.8 76.19

161.7 238.85

56.61 83.44

31.29 42.92
5.35 7.72

25.26 27.93

305.26 426.85

31.53 33.98

338.24 459.83

HPC Forum, 16.11.2023, Sofia, Bulgaria

EURO’

Level

Unfavorable - bad

Favorable
Favorable
Unfavorable - unsatisfactory

Favorable
Favorable
Favorable

Unfavorable - bad

Unfavorable - unsatisfactory
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Results from monitoring - 2018

Mountain

Balkan mountains

Western Rhodopes
Rila
Pirin
Kotlen mountain
Plana, Verila, Vitosha
Alpine area

Continental area

Total

Evaluation Lower boundary

61 47.75

185 159.46

84 68.15

40 28.88
2 1.21
2 1,71

369 320.39
5 2.92

374 320.39

HPC Forum, 16.11.2023, Sofia, Bulgaria

Upper boundary

74.82

210.78
100.42
50.38
2.76
3.15
416.69

6,13

416.69

EURO’

Level

Unfavorable - bad

Favorable
Favorable
Favorable
Unfavorable - bad
Unfavorable - bad
Favorable

Unfavorable - bad

Unfavorable -unsatisfactory

18



Results from monitoring - 2019

Mountain Evaluation Lower boundary Upper boundary Level
Balkan mountains 58 47.18 67.21 Unfavorable - bad
Western Rhodopes 185 154.94 214.5 Favorable
Rila 59 48.42 69.94 Unfavorable - unsatisfactory
Pirin 41 31.36 50.86 Favorable
Kotlen mountain 8 7.33 8.72 Favorable
Plana, Verila, Vitosha 46 44.27 47.53 Favorable
Alpine area 339 287.14 388.26 Unfavorable - unsatisfactory
Continental area 58 54.57 59.73 Unfavorable - unsatisfactory
Total 397 344.71 445.83 Unfavorable - unsatisfactory

HPC Forum, 16.11.2023, Sofia, Bulgaria 19



Results from monitoring - 2020
EURO’

Mountain Evaluation Lower boundary Upper boundary Level
Balkan mountains 77 54.34 100.22 Unfavorable - bad
Western Rhodopes 229 171.91 286.3 Unfavorable - unsatisfactory
Rila 93 71.86 114.26 Favorable
Pirin 35 29.07 40.83 Unfavorable - unsatisfactory
Kotlen mountain 5 3.53 5.99 Unfavorable - unsatisfactory
Plana, Verila, Vitosha 18 16.99 18.90 Favorable
Alpine area 438 341.45 532.5 Favorable
Continental area 19 19.19 19.19 Unfavorable - bad
Total 457 360.64 551.69 Favorable

I Y mmz-m

estimate bear population

HPC Forum, 16.11.2023, Sofia, Bulgaria 20



SJAKIIOYEHUE

Tasu ycnyra oOenie cr3gagaeHa 3a HyxxauTe Ha U3ITbJIHUTEJIHA AFEHHI/IH 11O
OKOJIHA CPEJIA(MAOC), KOATO E KbM MHWHHUCTPEPCTBOTO HA
OKOJIHATA CPEJA U BOIUTE (MOCB) C ®DUHAHCOBATA T1IOJKPEIIA HA
HPEIAIIPUATHUE 3A YIIPABJIEHUE HA I[EI/IHOCTI/ITE 11O OITA3BAHE
HA OKOJIHATA CPEIA (I11YJOOC).

KOJIEKTHB:

» . Tiopos, E. Amanacos, Cs. Hopoanos, P. Cepbezos, Hncmumym no
UHDOPMAUUOHHU U KOMYHUKAUUOHHU mexHono2uu npu bwvieapckama akademus Ha
Hayxume (MUKT-bBAH)

* Huxonaii Cnacos, Hayuonanen npupooounayuen myseil npu bvieapckama axademus
na nayxume (HIIHM-HAH)

* Paoocnase Cmanues, Hznvanumenna azernyus no okoara cpeoa (MAOC)

HPC Forum, 16.11.2023, Sofia, Bulgaria 21



Thank you!

-
S ‘E\ _ * X %
.‘\ . Q“ < | * *

This project has received funding from the European High-Performance Computing Joint Undertaking (JU) under
grant agreement No 101101903. The JU receives support from the Digital Europe Programme and Germany, Bulgaria,
Austria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Greece, Hungary, Ireland, Italy, Lithuania,

Latvia, Poland, Portugal, Romania, Slovenia, Spain, Sweden, France, Netherlands, Belgium, Luxembourg, Slovakia,
Norway, Tiirkiye, Republic of North Macedonia, Iceland, Montenegro, Serbia.

HPC Forum, 16.11.2023, Sofia, Bulgaria 22



