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SOIL CARBON CONTENT - SOCIAL CHANGE INDICATOR IN CROATIA
LCLUC - Corine LC (1980, 1990, 2000, 2006) & SOIL CARBON CONTENT (2351 soil profiles)
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Estimation of soil organic carbon stocks and stock
changes in Croatia (1980-2006) — use of national soil
database and the Corine Land Cover

Abstract
W: Background and Purpose: In ths study, estimation of sl organx
VAN MEOVED® carbon (SOC) zocks for the LULUCF categories it provided togesher with
mm, fipatial and temporal trend of soil carbon density (SCD) for the
m C 1980-2006 period in Croatia.

Materials and Methods: Calculations of soul airbon stocks wasbased o
m«mc«nm data of sail organic carbon from the national (pedon) ditabase of Croatian
?"’"‘m Ovatno rassie 41, soule that consiried af 235 Leil profiles and Covine Land Cover inventorier
7 mmuw in 1980, 1990, 2600 and 2006

Results and Conclusions: The total ertimated sl orpans airbon smck
in Croatia forall CLE categories redevant for the LULUCF zctor (93% of
the total country ara in 2006} iz 618,77 Me. Forestrand areaswith nagiml
vegetation with 348,11 Mt contnbusx mos of all categores, of which

‘, 3 aged forets (broad-leaved and mixed) contain 241,93 M:

ol o g and uﬁxrnamulzr,grmum dases 106,18 Mr. Estznased soil carbon smck

w“mwm in agricdtural land is 270,46 My, of which 166,99 Mt contain dases of
X = intensive agricubure (aruble land, permanent crops and complex cultiva
ton pegems). Total change in SC gock between 1980 and 2006 ayuak
+1.91 Mz and is mastly due to changes in agricdbural proctice in rural

.

Y

- Artificial surfaces
Arable land & permanent croos
Pastures and heterogen. agr. areas

B rorests

[ Shrub & herbaceous vegetation

B wetiands
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A (CLC 2006 - CLC

CLClevel 3 N Mean | CLC1980 CLC1990 CLC2000 CLC2006 |CLC1980 CLC 1990 CLC 2000 CLC 2006 1980)
(TC/ha) (ha) (Mt C) (Mt C)
Green urban areas 29 115,18 1812 1812 1782 1724 0,21 0,21 0,21 0,20 -0,01
Non-irrigated arable land 629 114,29 385633 378430 368974 370262 44,07 43,25 42,17 42,32 -1,76
Vineyards 137 135,3 28200 28193 28925 29055 3,82 3,81 3,91 3,93 0,12
Fruit trees and berry plantations 40 163,92 9760 9410 9548 9574 1,60 1,54 1,57 1,57 -0,03
Olive groves 15 121,62 18759 18705 20223 20197 2,28 2,27 2,46 2,46 0,17
Pastures 97 104,96 475815 477566 307296 298950 49,94 50,13 32,25 31,38 -18,56
Complex cultivation patterns 21 114,2 1034844 1026779 1017238 1022051 118,18 117,26 116,17 116,72 -1,46
Principall iculture, significant
rincipally agricuiture, signimeant 4, 137,52 | 515282 510822 523509 524202 | 70,86 70,25 71,99 72,09 1,23
areas of natural vegetation
Broad-leaved forest 723 117,08 | 1706194 1695356 1695495 1682078 | 199,76 198,49 198,51 196,94 -2,82
Coniferous forest 103 126,53 105473 102496 105702 102528 13,35 12,97 13,37 12,97 -0,37
Mixed forest 142 117,88 273533 275465 272522 271624 32,24 32,47 32,12 32,02 -0,23
Natural grassland 259 134,74 77147 77103 252102 252781 10,39 10,39 33,97 34,06 23,66
Moors and heathland 8 121,95 6892 6916 4114 4421 0,84 0,84 0,50 0,54 -0,30
Transitional woodland-scrub 94 110,47 567840 591160 579824 592532 62,73 65,31 64,05 65,46 2,73
Sparsely vegetated areas 7 100,69 65329 63989 61061 60807 6,58 6,44 6,15 6,12 -0,46
Total of above CLC categories 5272513 5264202 5248315 5242786 | 616,86 615,64 619,41 618,77 1,91
Total country land area acording
5657456 5657984 5658451 5658465
to CLC
Percentage of Country 93 93 93 93




CLC 1980 CLC 1990 CLC 2000 CLC 2006

Pastures | 475815 477566 307296 298950

Natural
77147 77103 252102 252781

grassland
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Mt C

620

619

618

617

616

615

614

613

TOTAL SOIL CARBON CHANGE IN CROATIA

CLC 1980 CLC 1990

1990-1995 War period

CLC 2000 CLC 2006

2003 — 2005 Zagreb-Split
,Dalmatina” road




What are the social precursors of LC change and disturbances in
Croatia?

Partition of the Roman empare in 395, the death of Emperor Theodosius




A

Split of the Christian church in 1054

%\T 1%‘, & I Orthodox Church
\} \X "\, I catholic Church

Bogomils

Divisive Solution

*In 1054 Pope Lgo IXof §
Rome and the
Patriarch/Bishop of
Constantinople decided to
excommunicate each
other. | \

» Excommunication a
person is not allowed to

receive sacraments and
have no hope of entering
heaven, according to
“Christian beliefs.
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East-West
Schism (1054)
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Climatic precursors of LC change

ECA&D E-Obs Seasonal climate trends 1982 — 2015

TG OJF, p=0.01, prewhitening TG MAM, p=0.01, prewhitening TG JJA, p=0.01, prewhitening TG SON, p=0.01, prewhitening
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Long term climate change on the distribution of Common beech (Fagus sylvatica)
in Europe and Croatia

Sadasnji areal obicne bukve u Europi S e RECENTNI AREAL OBICNE BUKVE U HRVATSKOJ




* The oldest proof of the existence of common beech in Europe are samples
of pollen aged over 400 000 years. (Magri et al. 2006)

* Since the beginning of its existence, the common beech has passed the
exchange of four ice ages or hot interglacial periods
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Common beech climatic envelope model for Europe:

e WorldClim Global Climate Data (CCSM4 Global Climate model)

* Interglacial 120 000 BC, Ice age 22 000 BC, Holocene 6000 BC, 4 CC future
scenarios 2050 i 2070 (RCP 2.6, RCP 4.5, RCP 6, RCP 8.5)

|+ Predikdjska mreza 8x8km
® MreZa 10000 tocaka za izradu modela |-

Data; CDIAC/GCP/IPCC/Fuss et al 2014
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Statistical/machine learning model selection (Hastie et al. 2009)

 Random 10000 samples across Europe

* Training set 80% sample, test set 20%

Type of algorithm Accuracy "20 30 o
Logistic regression 0.05876393 (5,8%) :—L 5}
Linear Discriminant Analysis - LDA 0.9381652 (93.8%) # : ‘
K Nearest Neighbours - KNN 0.9346173 (93.5%) w2
Regression Tree 0.9417131 (94.2%) "‘l
Bootstrap Aggregation 0.9493158 (94.9%) w
Random Forest 0.9513431 (95.1%) 20 30
Boosting 0.9508363 (95.1%)
Support Vector Machines 0.9320831 (93.1%) ;E
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Change of the area of common beach in Europe (120000 BC —2070)
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Reconstruction of the common beech distribution area during warm Holocene

maxima (6000g BC)

Holocene Temperature Variations
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Razlika u maksimalnim temperaturama izmedu sredine holocena
(prije 6000 g) i sadasnjeg razdoblja (1970-2000 g)




Reconstruction of the common beech distribution area during Glacial peak
(22000 BC)- a places of refuge during cold climate!

Razlika u maksimalnim temperaturama izmedu glacijalnog
maksimuma (prije 22000 g) i sadasnjeg razdoblja (1970-2000 g) |
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Carhon Dioxide (parts per million)

Reconstruction of the common beech distribution area during
interglacial (22000 BC)- a places of refuge during hot climate!

120 000 BC

Carbon Dioxide vs Temperature: past 400,000 years
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. [ i iezié S Pl esearc
Validation of the model — Utvrdene lokacije prebjezista u X Phyclogis
velikoj mjeri se poklapaju s referentnim lokalitetima A B SO o i XA b6y G EiROPE

utvrdenim pomocu mikrofosilnih nalaza (polen analize)i  beech populations: palaeobotanical evidence and genetic
genetskih markera (Magri et al. 2006) consequences

Donatella Magri', Giovanni G, Vendramin®, Bernard Comps”, Isabelle Dupanloup®, Thomas Geburek®,

Dusan Gomaory®, Malgorzata Latadowa”, Thomas Lite®, Ladislay Pauke®, Joan Mara Roure”, loan Tantan'’,
” : 3 3

W. O. van der Knaap'', Rémy ]. Perit'? and Jacques-Louis de Beanlicu®

Utvrdena nalazista obi¢ne bukve nakon Utvrdena nalazista obi¢ne bukve nakon
glacijalnog razdoblja (pr 10000-13000g) glacijalnog razdoblja (pr 10000-13000g)
pomocu polen analiza pomocu genetskih markera
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Interglacial refuges (120000g) by RF model
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Bukva tijekom zadnjeg interglacijala
120 000 - 140 000 god
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Colonization of beech in Europe after Glacial period

(Huber 2017)
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Reconstruction of the common beech distribution under the climate change
scenario (RCP8.5) 2050. i 2070.

RCP8.5 Razlika u maksimalnim temperaturama izmedu najlosijeg scenarija
RCP8.5 (2070 g) i sadagnjeg razdoblja (1970-2000 g)

Data: COIAC/GCPAPCC/Fuss &t al 2014
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CLIMATIC VERTICAL MIGRATION OF THE COMMON BEECH IN REFUGE

120000g 6000g RCP2.6 RCP4.5 RCP6 RCP8.5
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* Division of ecology & silviculture, Croatian Forest Research Institute

* Department of Geoinformatics, Faculty of Geodesy
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HRZZ AFORENSA - Advanced Forest Ecosystem Services Assessment
HRZZ Research Projects (IP-11-2013) (Data science & Remote sensing project)

Partners:
* Division of ecology & silviculture, Croatian Forest Research Institute

e Department of Geoinformatics, Faculty of Geodesy

The main objective of AFORENSA - how the forest ecosystems in Croatia responds to observed
extreme climatic variations, and what are possible future expectations in respect to the
progression of climate change and disturbances of natural hydrologic cycle with intensification
of drought frequency and severity.

DYN-CROFOR Photosynthetic activity of the

main forest types in Croatia
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Real time BHD growth monitoring with SAR polarimetry?
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Rapid detection of forest disturbances by SAR (windthrow 11-
12 December 2017) Vrbovsko, GJ Litoric
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