Na jemné skale vyvraty signifikantné ovlivnuji dynamiku lesa

» Ekologické podminky (teplota,
vihkost)

* Erozné sedimentacni procesy

= \Vyskyt cévnatych | bezcévnych

rostlin, vCetné prirozeneho
zmlazeni drevin

* Mocnost organickych a
mineralnich horizontu

» Skupiny dekompozitoru (zizaly,

roupice, chvostoskoci, houby)
* Formy organickych horizontu

» Pedogeneze (podzolizace,
transformace organické hmoty, .
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Efekt jednotlivych vyvrati na dynamiku lesa na

Plosny podil vyvrata OV porostu

Ref. No. Cover of pit-mounds

Ref. No. Cover of pit-mounds

North America

2

3

7
9
10
12
13
14
16
17
18
20
21
23
29
30
32
33

i) 5% U

41% UN (Hawk Intel), 53% UN (Outer Point), 32% UN
(Jeneau)

(i) 1% UN

(iii) 0% UN

0.89% UN

Ridges: 0.4% UN

Slopes: 1.1% UN

Dells: 2.4% UN

Generally 50-112 UN/ha

14% UN

19% N, 6% U

N 3.9%, U 4.4%

19% UN

(i) 33% UN, (ii) 27% UnN

5.6% N, 3.5% U, 272 N/ha, 272 U/ha
0.4-8.0% N, on average 2.9% N (57-262 N/ha),
Pine-maple forest: 1.6% UN, Pine-fir forest: 7.2% UN.
1.6% UN, 7.2UN

12% N, 13% U

7% N, 9% U

7% N

42% Un

11% UN after large catastrophic blowdown
7% Un

Acer forests: 34.5% UN

Acer-hemlock forests: 16 % UN

34
35
36
37
38

33-76% UN, on average 50% UN
60-70% UN, (ca 40% N)

(19)-35% UN

35% N (1236 N/ha), 10%U (1483 U/ha),
5-20% UN

Latin America

41 0.09% UN
Eurasia

42 170-900 UN/ha, on average 400 UN/ha

44 - L, 4.5% L, 145 Ulvha o

49 enerally in natural forests: 8-15%
Generally in commercial forests: < 30% UN
Spruce-lime forests: 4.7% N, 7.5% U
Spruce forests: 3.5-4.2% N, 3.3-8.5% U
Spruce-birch forests: 14.8%N, 10.3% U

50 All-aged boreal forests: 7-12% UN
Even-aged spruce forest: < 40% UN
East-European taiga: 3.7-14.8% N, 2.7-11.7% U

52 9

53 5-90% UN '

54 10% UN

55 0.2-5.8% UN

56 33% uUn

Australia (and Oceania)

58

15-18% UN

Samonil et al. (Geoderma, under review)

eska republika
un



Efekt jednotlivych vyvrati na dynamiku lesa na

Plogny podil vyvrata 4YroVn! porostu

Ref. No. Cover of pit-mounds Ref. No. Cover of pit-mounds
34 33-76% UN, on average 50% UN
North America 35 60-70% UN, (ca 40% N)
2 41% UN (Hawk Intel), 53% UN (Outer Point), 32% UN 36 (19)-35% UN
(Jeneau) 37 35% N (1236 N/ha), 10%U (1483 U/ha),
3 (i) 11% UN 38 5-20% UN
i) 5% UN
(i) 0% UN Latin America
4 0.89% UN 41 0.09% UN
6 Ridges: 0.4% UN
Slopes: 1.1% UN Eurasia
Dells: 2.4% UN 42 170-900 UN/ha, on average 400 UN/ha

Generally 50-112 UN/ha
7 14% UN
9 19% N, 6% U
10 N 3.9%, U 4.4%
12 19% UN
13 (i) 33% UN, (ii) 27% UN
14 5.6% N, 3.5% U, 272 N/ha, 272 U/ha
16 0.4-8.0% N, on average 2.9% N (57-262 N/ha),
17 Pine-maple forest: 1.6% UN, Pine-fir forest: 7.2% UN.
18 1.6% UN, 7.2 UN
20 12% N, 13% U
21 7% N, 9% U

S 8% ﬁé,ﬁ% 1} 145 ‘de"g » Qeské republika

[

i
'l".'
;
]

23 7% N

29 42% Un

30 11% UN after large catastrophic blowdown
32 7% Un

33 Acer forests: 34.5% UN
Acer-hemlock forests: 16 % UN

Samonil et al. (Geoderma, under review)



Doba obratu

Ref. No. Rotation period

North America
1 8,000-10,000years
2 200-400years %
4 (11.235years ) ' 3
11 4,167 years (95% confidence interval 3,751-5,000 years), 0.1-0.2 tree/ha-year is uprooted
16 <1,000 years
28 300-500years

Eurasia
44 1,250 vears Ceska republika
45 treefallrate 0.84 tree/ha-year (overstorytrees)

46 2.0-4.5tree/ha-yearis uprooted
49 2,000-3,000(5,000) years

51 Each point of nature ecosystems has been 10-20-times uprooted during the Holocene. Rotation period is

in the case of pits 500-1,000 years; 2,000-3,000 years for organo-mineral mounds and 5,000 years for
organicmounds.

53 1,000-2,000years

Australia (and Oceania)

Samonil et al. (Geoderma, under review)
58 600-1,700years
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Vliv vyvratu na strukturu lesa — sucha stanoviste

11074




Na urovni porostu je malo exaktnich studii o pusobeni
vyvratu na dynamiku lesa

» Pedogeneze, degradace pud, paludifikace, ...

<

15.4 % of data variability
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Horské smrciny

Ukrajina — Pop Ivan

Maloplosné nebo
velkoplosné disturbance?

Sumava

|.,"" l-' — J-ﬁ_ -

http://mm.denik.cz/21/05/




Smrko-jedlo-bukovy Zofinsky prales

Odumirani smrku 1,5 roku po orkanu Kyrill

{14
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Smrko-jedlo-bukovy Zofinsky prales

Odumirani smrku 1,5 roku po orkanu Kyrill
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Koncentrace SO, v ovzdusi
¢

koncentrace [pg.m™)
< 5 0%
5-10 0,69 %
10-15 7,25 %
15-20 26,53 %
20-25 2647 %
25-30 17,18 %
30-40 10,62 %
40 - 50 4,51 %
50 - 80 3,53 %
>60=IH, 322%

1990

Acidifikace pud
ma ale stale

koncentrace [ug.m™)

> 60 = IH,

[lz5 50,84 %
v , ] s5-10 46,18%
Setrvacny 1 10-15  284%
] 15-20 0,13%
Charakter E gg:gg 0,01 %
B 30-40
[ 40-50
Bl s0-60
[me]




Jak studovat disturbancni rezim

* Pro vyber metody je kliCova prostorova a Casove skala

disturbance
= Pohled do minulosti
Pylové analyzy,

makrozbytky vegetace,
datovani C4

Disturbancni rezim
jedlobukovych porostu — Alpy
Knaap et. al. (2004)




Letecké
snimky a
historické
mapy

¥ ¥ 1

Fig. 4. Growth of blowdown patch from 1953 to 1993, Light gray outline is the blowdown area in 1993. Grey stippling is cumulative old
blowdown evident on date shown. Black stippled areas were blown down in the interval between photos. Panels dated 1983 and 1992 show
areas that appear to have blown down gradually rather than in discrete events (see text). Inset shows cumulative size of the blowdown area in
hectares (dashed line indicates discrete blowdown patches; solid line indicates discrete patches plus gradual blowdown patches).

67
Harcombe (2004
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Desitky hektart

1 hektar

Dendrochronologie (dendroekologie)

Globalni rustové odezvy vs. lokalni disturbanéni uvolnéni

FiG.4. Estimated number of disturbances during the 1850-
1969 time period on each of the 46 0.5-ha plots (@) in the
Porcupine Mountains study area. Light disturbances represent
10-19% canopy removal; medium disturbances, 20-39% can-
opy removal; and heavy disturbances, =40% canopy removal.

1-100yr

101 - 200 yr
201 - 300 yr
301 - 400 yr
Missing data

Fig. 4. Spatial distribution of age classes (class width 100
years) on a 10 m = 10 m grid for the four 1-ha plots, Missing
data indicate mostly relatively old trees with rotten centers,
which made reliable age estimation impossible.

e
23

Fig. 6. Spatial distribution of relcase and gap origin events
{black cells) at PSP3 for the 1960s {upper left), the 19705
{upper right), the 1980s (lower left) and the period from 1963

o 1990 (lower right). Dark shaded cells indicate no release,

and light shaded cells indicate missing values for the period.

Fig. 5. Spatial distribution of grid cells (10 m x 10 m) in gap
state (black) and closed canopy (shaded) at year 2000 for the
four 1-ha plots.

!l 'E '.::_'u

B

Fig. 7. Spatial distribution of release and gap origin events
(black cells) ar PSP2 for the 1960s (upper left), the 1970s
{upper right), the 19805 (lower left) and the period from 1963
to 1990 (lower right). Dark shaded cells indicate no release,
und light shaded cells indicate missing values for the period.

Frelich et Lorimer (1991)

Splechtna et al. (2005)



Omezeni v pouziti dendrochronologickych metod

50
] Actual Chronology
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Pouze detekce uvolnéni rustového
prostoru stromu a jejich vitality (nelze tim
napf. hodnotit disturbanci pud)

Rada arbitrarnich rozhodnuti

- Je vybér stromu reprezentativni pro sou¢asné
porosty? A jak dnesni vrtany vzorek stromu
reprezentuje minulé porosty?

- Hranice uvolnéni radialniho rustu (20, 50,
100, 150%7?),

- PocCet stromu, na kterych ma byt uvolnéni
prokazano (mirna, stfedni a silna uroven
disturbance?)

- Tolerance prirazeni nalezenych uvolnéni na
ruznych stromech k jedné udalosti (5, 7, 10
let?)

69



Boundary line

Uvolnéni jako funkce
pfedchoziho rustu

ALE: nékteré stromy
mohou byt uspésné bez
vyuziti disturbancni
udalosti !!

BL se liSi mezi regiony i
drevinami

1800

1600 |

Growth change [GC] (%)

1400 |
1200 |
1000}
800 |, .
600-{2.:
400 |+ e
200 | 28

GC =45.9429 + exp(7.58466 - 2.4772 * PG)

R’=0.982

1 2 3 4 5 6
Prior growth [PG] (mm)

Dotted: GC = 2801.0799*exp(-5.4058*PG)+488.6093*exp(-0.7466*PG)
AIC = 8.821, probability = 49.63

Solid: GC = 45.9429+exp(7.58466-2.4772*PG)
AIC = 8.792, probability = 50.37

Porovnani BL z Beskyd
(Samonil et al. 2009) s BL z
Rakouska (Splechtna et al. 2005)

Prior growth [PG] (mm)




Datovani vyvratu

) 0 | = Datovani disturbance pud

» Datovany jsou pouze dnes
pritomné jevy

83 85

100 6.8 0 | 73 58 6.0 6.5

Primé metody (pfimeé
= | hledani disturb. udalosti —
EHEELLLLSSEE S S L8 ¢ | dendrochronologie,

o | antrakologie aj.)

|B) 106104 106

Nepfimé metody (podle
| Yl || vyvoje vlastnosti vyvrat( —
zﬂ vyvoj pudnich horizontu,
PELPELESLP LIPS EL LS dekompozice vyvracenych
Yoar of vinthens went kmenu, vyvoj tvaru vyvratu)

Recent area of

(2= = [=2]
o 8 8 8
K
e
s

[P
T ]

I

Samonil et al. (2009)  Datovani vyvrati v NPR Razula




Logisticky model k hodnoceni dynamiky vyvratu na

urovni porostu
1.0 [

(wog > Wdap) d
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Faktory zodpovedné za naruseni

&~ SN

Exogenni Endogenni
(mimo spoleCenstvo) (uvnitf spoleCenstva)
(Pickett et White 1985)
Class | disturbance Class Il disturbance

(napf. cyklicka sukcese mokfadnich olSin)
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{ Typu disturbanci a smeéru jejich

TABLE 1

pusobeni je mnoho, vybirame
jen nekteré podstatné typy.

Zejmeéna vitr

F-scale Damage Specification (Fujita, 1981)

(FO)

(FI)

(F2)

(F3)

(F4)

(ES)

(F6-F12)

18-32 m s~! (40-72 mph): Light damage

Some damage to chimneys; break branches off trees; push over shallow-rooted
trees; damage sign boards.

33-49 ms7! (73-112 mph): Moderate damage

The lower limit (73 mph) is the beginning of hurricane wind speed; peel
surface off roofs; mobile homes pushed off foundations or over-turned;
moving autos pushed off the roads.

50-69 ms~! (113-157 mph): Considerable damage

Roofs torn off frame houses; mobile homes demolished; boxcars pushed over;
large trees snapped or uprooted; light-object missiles generated.

70-92 ms~! (158-206 mph): Severe damage

Roofs and some walls torn off well-constructed houses; trains overturned;
most trees in forest uprooted; heavy cars lifted off ground and thrown.
93-116 m 57! (207-260 mph): Devastating damage

Well-constructed houses leveled; structure with weak foundation blown off
some distance; cars thrown and large missiles generated.

117-142 m 57! (261-318 mph): Incredible damage

Strong frame houses lifred off foundations and carried considerable distance
to disintegrate; automobile-sized missiles fly through the air in excess of
100 m; trees debarked; incredible phenomena will occur.

142 m 57! to Mach I, the speed of sound

The maximum wind speeds of tornadoes are not expected to reach the Fé
wind speeds.

Johnson et Miyanishi (2007) 75





