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Uvod

Terminologie
* Druhova bohatost (DB) — pocet druhu
e Alfa diverzita — DB v lokalnim spolecenstvu

e Gama diverzita — DB v urcitém uzemi

Druhova bohatost

* Tradi¢ni téma

* Environmentalni zmény & pokles biodiverzity

* Gama vs. alfa diverzita — data o redlnych spolecenstvech, biotopové specifické
mechanismy urcujici druhovou bohatost

Vecera et al. ~ Mapovani alfa diverzity evropskych les
martinvec@seznam.cz



Kreft & Jetz (2007)

Co-Kriging



Kreft & Jetz (2007)

Ronk et al. (2015)

-

(A) Observed richness




Kreft & Jetz (2007)

Ronk et al. (2015)

P 53

nr



Evropsky vegetacni archiv

e 74 databazi

e cca 1.5 mil. vegetacnich snimkd

* 86 % georeferencovano

http://euroveg.org/eva-database | " - (2015)
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Cile

Na zakladé prediktivnich modeld:

Vymapovat alfa diverzitu cévnatych rostlin v rdmci tfi hlavnich typ( evropskych
lestl — listnatych (opadavych), jehli¢énatych a mediterannich tvrdolistych

|dentifikovat faktory, které urcuji/souviseji s geografickym rozmisténim alfa
diverzity v evropskych lesich




Data

Druhova bohatost
* Georeferencované vegetacni snimky z EVA (n = 73 134), 100—-1000 m?

* Pfifazeni do jednoho ze tfi lesnich typl na zakladé Expertniho systému
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Data

Druhova bohatost

Georeferencované vegetacni snimky z EVA (n = 73 134), 100—-1000 m?

Pfifazeni do jednoho ze tfi lesnich typl na zdkladé Expertniho systému

G1.Aa Carpinus and Quercus mesic deciduous woodland 5303
G1.Ab Ravine woodland 4677
G1.Ba Alnus cordata woodland 26
G2.1 Mediterranean evergreen Quercus woodland 2608
G2.2 Mainland laurophyllous woodland 24
G2.5a South-Aegean Phoenix grove 3
G3.1a Temperate mountain Picea woodland 5254
G3.1b Temperate mountain Abjes woodland 2791
G3.1c Mediterranean mountain Abies woodland 13

,,,,,,,,,,,,,,,,,,,,
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Data

Druhova bohatost
* Georeferencované vegetacni snimky z EVA (n = 73 134), 100—-1000 m?

* Pfifazeni do jednoho ze tfi lesnich typl na zakladé Expertniho systému

Vysveétlujici proménné

* GISova data o:
(i) soucasném prostredi, (ii) environmentalni historii a (iii) krajinném pokryvu
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All forests plot a-diversity
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All forests Deciduous broadleaf Coniferous Sclerophyllous

Min Mean Max Min Mean Max Min Mean Max Min Mean Max
Current environment
Elevation [m a.s.l] -5 529 2583 -5 473 2552 -1 745 2583 1 390 1595
Terrain ruggedness [VRM x 10%] 0 75 696 0 68 696 0 24 629 0 99 374
Heat load [index x 107] 5354 5978 6896 | 5368 5974 6693 | 5354 5993 6896 | 5366 5992 6403
Topsoil pH 3 6 8 3 6 8 4 6 8 5 7 8
Limestone area [%] 0 17 100 0 16 100 0 19 100 0 25 100
Mean annual temperature [°C] 2 9 19 1 9 19 22 7 18 7 14 19
Temperature seasonality [SD x 100] 302 638 881 302 635 881 333 659 879 366 564 736
Annual precipitation [mm/yr] 290 835 2051 290 813 1985 | 348 925 2051 359 738 1487
Precipitation seasonality [coeff. of var.] 7 26 101 8 25 101 Vi 27 99 15 41 88
Summer rainfall [%] 8 54 73 8 54 73 8 57 72 10 34 57
Annual potential evapotranspiration [mm/yr] 374 783 1345 375 796 1345 | 374 712 1234 | 633 937 1305
Annual actual evapotranspiration [mm/yr] 252 590 810 252 590 810 297 594 794 309 566 783
Environmental history
Presence/absence of LGM glacier binary variable
Temperature change since LGM [°C] 1 4 13 1 4 13 2 5 13 2 3 4
Precipitation change since LGM [mm] 1 43 567 1 42 567 1 46 293 16 63 443
Land cover
Area of forest [%)] 0 47 100 0 46 100 0 55 100 0 35 99
Area of mosaic land [%] 0 22 100 0 23 100 0 20 98 0 15 80
Area of shrub-land [%)] 0 6 94 0 5 88 0 7 91 0 19 94
Area of intensively cultivated land [%] 0 16 100 0 18 100 0 8 93 0 15 97

LGM — Last Glacial Maximum; SD — standard deviation of mean monthly temperatures; VRM — vector ruggedness measure.
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Metodika

e Pocet druht Plot <

Buffer zone (25 km?)

+ vysvétlujici proménné

Average value of mean Total f
annual temperature otal forest

e algoritmus Random Forests area

Alfa diverzita predikovana pro UTM kvadraty 5 x 5 km

Hotspoty alfa diverzity

Relativni vyznamnost prediktor(

Vztah mezi prediktory a diverzitou
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Vysledky

Deciduous .
All forests Coniferous Sclerophyllous
broadleaf
No. of cases (vegetation plots) 73,134 54,521 15,978 2635
Explained variation [%] 56.3 51.0 70.9 59.8
Mean of squared residuals 80.2 80.9 73.9 42.8
Moran’s / in 15t lag distance -0.004 £ 0.04 -0.012 £ 0.04 -0.002 £ 0.07 -0.027 £ 0.11
Deciduous broadleaf Coniferous Sclerophyllous
Temperature seasonality | IEEG—G———— Limestone area | I Annual actual evapotranspiration | IEEE—————
F,)A\nnua| precipitatiox [ Terrain ruggedness | I Annual precipitation | I
Forest area | Temperature seasonality | I Annual potential evapotranspiration | I
Terrain ruggedness  mmm—" Precipitafion change since LGM I bum ]
Temperature change since LGM I Plot size  —— Mosaic land area I
Precipitation seasonality — IEE—— Annual actual evapotranspiration I Elevation E—
Annual actual evapotranspiration I Precipitation seasonality = Terrain ruggedness ~ E———
Plot size IEEG— Temperature change since LGM I Mean annual temperature I
Precipitation change since LGM I Forest area . Shrubland area EE———
P S%rubland area I Mosaic land area I Temperature seasonality —INEG_—_<_—_
Elevation I Summer rainfall  E— Plot size I
Mosaic land area  I—— Shrubland area — Precipitation seasonality I
Limestone area I—_—_u—u Topsoil pH N Temperature change since LGM IS
Mean annual temperature I Annual potential evapotranspiration —Hll Forest arca I
Summer rainfall  I_—— Annual precipitation Precipitation change since LGM I
Intensively cultivated land area  IE—— Mean annual temperature . Heat load ~——
Topsoil pH  I— Elevation N Topsoil pH I
Annual potential evapotranspiration I Heat load N Intensively cultivated land area I
Heat load s Intensively cultivated land area i Limestone area Il
LGM glacier presence | LGM glacier presence | LGM glacier presence |
1 1 1
0 1 0 1 0 1

Total importance

Total importance

Total importance
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Vysledky — listnaté opadave lesy

Deciduous broadleaf forests a-diversity hotspots

e Kontinentalnéjsi oblasti

~ velky prisun energie, (lesostepi) 1@

| | Ty

* Srazkové bohatsi oblasti i ' _ ;{:%

~ okraje pohofi, glacidlni refugia . N \
 Lesnatost okolniho Gzemi NS

~ protichlidné tendence, nardst I

a/nebo udrzovani velikosti species poolu || —

T T T

1. Temperature seasonality (0.88) 2. Annual precipitation (0.77) 3. Forest area (0.73)
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Vysledky — jehlicnaté lesy

Coniferous forests a-diversity hotspots

Preference vapnitych substrat( (b)

~ velikost species poolu, selekce prostredim

Topograficky heterogenni krajiny .

~ heterogenita biotopl
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Vysledky — tvrdolisté lesy

§ 1. Annual AET (0.95) 2. Annual precipitation (0.87) 3. Annual PET (0.88)
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Shrnuti

Prvni mapy alfa diverzity pro hlavni typy lesl napfi¢ Evropou (dfive v méfitku
kontinent(l mapovana pouze gama diverzita)

Vyrazny gradient v alfa diverzité: druhové chudy SZ --- druhové bohaty JV
kontinentu

Nejvyznamnéjsi hotspoty — Vapencové Alpy a SZ Dinaridy, Upati Karpat v
Rumunsku, Zapadni Karpaty na Slovensku

Nejvyznamnéjsimi prediktory — faktory souvisejici s dostupnosti energie,
heterogenita reliéfu a geologické podlozi

Potencial pro celoevropské strategie v ochrané biodiverzity
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