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Only ca. 13% of our forest can be found
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U.S. Senator James Inhofe (R-OK) (C) is greeted by a reporter as he arrives for the weekly Senate
Republican caucus luncheon at the U.S. Capitol in Washington January 13, 2015.

By Sean Cockerham, McClatchy Washington Bureau
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Yearly deviations of the a Palfai-Drought-Index from the 50 years (1967-2016) average (5.3)
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Yearly total forest damage in Hungary between 1962 and 2011
% in percentage of the actual forested land

1 Average: 6.1%
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Area damaged by abiotic damage factors in Hungary between 1962 and 2011 in
percentage of the forested land
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1962-1986
W 1987-2011

Drought damage in forests in the last 50 years by regions
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Breakpoint analysis of the yearly forest drought damage in Hungary
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Two drought indices (Palfai-Drought-Index on left and Forest-Aridity-
Index on right) and the yearly area of the drought damage
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Average defoliation (%)
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Canopy closure and health status of old beech stands
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Yearly values and trend of the frost damage
between 1961 and 2016
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Extensive frost damage in the Matra mountains
(May 2017)
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Yearly values and trend of storm-, snow-, and ice related
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Yearly values and trend of the bark beetle Yearly values of the Palfai-Drought-Index and the bark
damage beetle damage between 1962 and 2011
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Yearly damage caused by forest insects and 3 years moving averages of PDI
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Already more than 20 years ago...

KLIMATIKUS ANOMALIAKAT INDIKALO ERDEI ROVAROK

Csdka Gyorgy-Leskd Katalin
ERTI Erddvedelmi Osztaly
Godollg

1. BEVEZETES

herbivor

A Klimatikus tényezok. illetve azok agukban is képesek beh l
rovarfajok aredjat, kozvetleniil befolyasoljak azok tilélési és szaporodasi ritijt, generacioszimit
Kozvetlen hatisuk mellett tapnovényikon. illetve

mértékben hatnak a ndvénvevd rovarok
ok eredbjeként kovetkezhemek be azok a
viltozisok, melyek az cgyes fajok clterjedésének és abundancidjanak, czikal esetl

megvaltozasaban nyilvanulnak meg. A Klimatikus  tényezok
jinak osszefiiggéseit mir régota, és igen sokan vizsgiljak. Tobb, korabbi vélemény szerint
a klima, illetve annak anomilisi a- rovarok populiciodinamikajinak o
(GRAHAM,1939, WELLINGTON. GREENBANK, 1956). Mig korabban a klimatikus
tényezik direkt hatisai dlliak az érdekldés kzéppontjaban, napjainkban a tipnovényen keresztil
kzvetitett indirekt hatasok (tapanyagtartalom, emészthetdség, kémiai védekezés,....stb.) kapnak
nagyobb figyelmet. Az tijabb vizsgalatok credményei alapjan ugyanis feltételezhetd, hogy ezek sok
etben a direkt hatdsokeét meghalado jelentéséggel bimak (WHITE, 1974, MONTGOMERY, 1985 ,
MAJOR,1990 ). Habir a Klimatikus tényoz6k kozvetlen szerepét manapsig mir nemigen szokis
hogy szimos rovarfaj esetében dontd mértékben hefolydsoligk a

fiziologiai folyamatait,....stb.
iken keresztiil kozvetve is na
Ezen direkt és indirekt h:

viselkedését,
természetes ellens

populiciodinamikajara
gazdasigi
jelentdségének és a rovarok
abundan,
mozgatorugai

talértékelni
népesst

keétségtelen tény
altozasait.

Jelen dolgozat arra vonatkozoan probal hazai példakat szolgaltatni, hogy az utobbi tébb, mint

idéjarasa milyen hatist gyakorolt az erdei rovarok

extrém elterjedesére ¢s

populiciodinamikajara

egy  évtized

2. MODSZER

A munkinkban szerepld eredmények az ERTI Erdévédelmi Figyel§szolgaiata adatbazisinak
elemzése soran sziilettek. E rendszert a 60-as évek elején Tallos Pal és Szont Pl inditotta be.
Elgbbi tragikusan korai halaldig, utébbi 1988
munkaiban, melynek kizpontja jelenleg Godollon van

Az Lrdévédelmi Gszolgilal (0bb évtizedes adatsorai alapjin Kirtrendvizs

ztiink. A rendelkezésre allo adatsorok fiiggvényében egyes fajokra eltérd iddszak (19-33 év)
Kirterilleti  adatainak alakulasit vizsgaltuk. A populiciodinamikai- vizsgalatoknik
természetes alapi logaritmusra valo atalakitist kovetden regresszidanalizist végeztiink. Ennek soran
arra a keérdésre kerestiink zt, hogy az utobbi masfél évtized extrém idjarasa hatassal volt-c az
crdészeti jelentségii rovarfajok éves karételi teriileteinek alakulisira, Kiemelt figyelmet szenteltiink
és szarazsigkedvels fajokra,

évi nyugdijazasaig vett részt a Figyeldszolgilat

latokat
szokasos
hiszen

A szakirodalom, és sajat ismereteink szerint mele

feltételezésiink szerimt ezek esetében kell ndvekvd kartételi trendekkel szamolnunk

1994

y
;' NOVENYVEDELEM 32 (11), 1996
L

!

ASZALYOS EVEK - FOKOZODO ROVARKAROK ERDEINKBEN

Csdka Gydrgy

Erdészeti Intézet, 3232

Az elmiilt évtized szokatlanul aszdlyos idéjdrdsa jelentds mériékben befolydsolta az erdei
rovarok populdcids fluktudcidit. Igen nagy kérteriilettel lépett fel pl. a Lymantria dispar, az Euproctis

chrysorrhoea, @ Kermes quercus, a Neodiprion sertifera, @ Curculio fajok, és a fenydken €16 szifajok
bi dott, hogy kdrteriileti isiuk elsésorban a szélsdodaes i

is. Tobbiik esetében b

idéjdrds

kovetkezménye. Ezen til azonban egyes antropogén haidsok (pl. dtgondolatlan vizrendezések,
A iletek irdnydba h

) is a novekvo k

atnak.

g4
A kdrteriileti expanziok mellest szdmos olyan melegkedveld rovarfaj lépett fel kértételi mérték-
ben, amelyek krt okoz témeges elszaporoddsdt korabbrol nem ismertiik. Ezek pl. a Tischeria fajok,
Parectopa robiniella, Cameraria ohridella, Nycteola asiatica.

A klima és annak szélsGségei a rovarok
elterjedésére és populdcits fluktudcidira egy-
ardnt igen jelentSs hatdst gyakorolnak (Uvarov
1931, Andrewartha és Brich 1954, Wellington
1954. Kozdr és Nagy 1986, Mattson és Haack
1987, Elias 1991, Cséka 1995). Tobb klimatikus
Gsszetevs, mint példdul a hoémérséklet, erds
fagyok kézvetleniil is befolydsoljdk a herbivor
rovarok 1ilélési esélyeit és szaporodasi sikerét.
Ugyanezek a faktorok kézvetve is befolydsoljik
a rovarpopuldcidk népességét, mégpedig a tap-

& Tfonsével

nem sikerdlt (Watt 1986, McCullogh és Wagner

1987). Tobben hangsilyoztak azt is, hogy a

Killonbszs téplal i csoportok (tombragdh

levélak b \

gyasztok) jel eltérd médon il

a tdpnovény aszily okozta stresszdllapotdra.
Az emlitettekkel egyiitt is, igen sokszor

megerdsitett tapasztalat — még akkor is, ha az

egyes Osszetevok silya egyeldre nem kellGen

tisztdzott —, hogy az aszdly maghatdrozd jelen-

4mos erdei rovarfaj gradci6janak ki-

ndvényen, a ter Jdrvé-
nyokon és ki i on il. E hatds-

és lefolydsdban. Ez egyben azl is

rendszer egyes bsszefiiggései viszonylag részle-
tesen ismertek, tobbségiikr6l viszont alig tu-
dunk valamit. Ezek silya, jelentSsége helytdl,
idGtédl, novény- és rovarfajtdl fiiggden jelentSs
mértékben viltozhat.

Az utébbi évtizedben szémos kdzlemény
taglalja a novények aszdly okozta stresszallapo-
la és a rajtuk €16 rovarok populdciédinamikdja
kozotti pozitiy Gsszefiggéscket. Van azonban
olyan vélemény is (Larsson 1989), hogy az
aszdlystressz jelentGségének igazoldsara szol-
2416 kisérletek eredményei kordntsem egyértel-
miien meggydzek. Egyes kisérletek igazoltdk
a pozitiv hatdst (Cates és i 1983,

y az gyakoribbd és

3 aszdlyok gyakoribb €s nagyobb
kiterjedésd rovargradaciok el6idézst lehetnek.
Mivel azonban a hosszi idGtartamii adatsorok
cbben a vonatkozdsban nem til gyakoriak, az
Osszefiiggések szdmszerdsitése (pl. mely rovar-
faj hogyan reagdl az aszdlyra) sem egyszerd.
Kiilonosen érdekes Ichetne ez most, amikor
nyilvinvalévd valt, hogy egyes erdei rovarfajok
karteriiletei szimottevden emelkedtek az utébbi
egy-két évtizedben (Csdka 1994, 1995). Ezek
példdul a levélsodré molyok (Tortricidae),
aranyfard pille (Euproctis chrysorrhoea), makk:
orményosok (Curculio spp.), fenySronté dardzs
N, .

Waring és Price 1990) mdsoknak azonban ez

(1 if sertifer), fenykén €16 szik (Scoly-
tidae).
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Increased insect damage in Hungarian forests under

drought impact
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The increased frequency and severity of drought played & key role in provok-

ing more serious outbreaks of s
expansion of the damaged te

orest. insects, leading to a significant
v. Populations of six species involved in

this study showed significantly increasing tread over the last three decades.

These are as follaw

practis chrysorehoea, i

of these species are known 1o prefer warm and dry condi

value of area damaged in case of four pests

culio acorn weevils, Kermes quercus, pine sawflies) g

positive corselation v
3-. 4-years moving ave
top of the increasing

and xerophilons appeared as &

sark beetles on conifers, Curculio acorn weevils, Eu-
rmes quercus, pine saviflies, tostricid leafrollers. All
The yearly
etles on conifers, Cur-
e highly significant
b several droughe indicating variables (yearly values,
ses of forest dronght damage and drought index)
at least 20 species considered as thermo-,
w forest pest in Hungary over the last
ridells (Lepidoptera), Par

decades These are for example: Cameraria oc

fopa robiniella {1

cerris (Homoptera), Nycteola a

tica (Lepidoptera), Tischeria spp. {Lepidoptera). However, it should not be
concluded that drought stimulates damage expansion in ail forest pests. Fac-

tors other than climate also can play sij

cant role. These factors are for

example the improper human managing activities as draining the water from
the forests and planting pure and evenaged stands on sub-optimal sites. These

factors and the climate extremes make each other's ne;

Key words: Insects, new p

Introduction

The climate and its extremes can have outstanding
impacts both on distribution and population fluc-
tuations of insects (WELLINGTON, 1954; KozAr &
NAGY, 1986; MATTSON & HAACK, 198

1991; CAMMELL & KNIGHT, 1

matic factors as temperature, rain, frost, et
affect the survival and reproductive success of for-
est. ins directly. The same factors can affect the
abundance of the pest populations indirectly, via

h and Innovation Centre

ative effects stronger.

ts, damage. drought, human impacts

effects an the food plant, other herbivores, preda-
tors, parasitoids and pathogens.

These direct and indirect impacts together re-
sulted in an expansion of areas daniaged by seve-
ral forest pests in the last one and a half decades
when the climate was unusually dry and warm in
Hungary.

The aim of this brief study was to decide
which forest pests had expanded their damage ar-
eas over the last 3 decades in Hungary. We also
wanted to know whether there is any correlation
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...and we still do.

Ecology and Evolution
Forest insects and climate change: long-term trends in
herbivore damage

Maartje J K.apwuk' Gyorgy Csoka®, Aniko Hirka® & Christer Bjorkman'

® CrossMark

ORIGINAL PAPER

AZ ASZALYOSSAG HATASA KOCSANYTALAN TOLGYESEK ES BUKKOSOK

Multi-decade patterns of gypsy moth fluctuations
SZSEGI ALLAPOTARA

in the Carpathian Mountains and options for outbreak forecasting
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Comespondence long-term data set Springer Verlag Bealin Heidelberg 2015

period 1961-2009. The number of hectares with visible defoliatio

and documented for several forest inscct pest specics. This resulted in

gyesek és biil
Iyos évek altaliban nem 0'\0[ Abstract The gypsy moth is the most important southeastern part of the region. Outbreak forecasts based
23, egymast kiveto erosen aszalyos év h.ll trends with trends i liator of broadleaved forests in the Northem Hemispher on combined use of the Fourier Transform and ARFIMA

atasok gyakran 1-3 év oddassal , 1 il ji (! iy ! species: Thaunm 3 5 We explored the patterns in the mo dy approaches showed llieeak predictabili
Malacosome -ne peorthoe ymaniria 4 hes and produced outbreak forecasts for seves k among

1 the apportunity to compare insect damage

species exhibi " Hu ¢ i Thias o e dikt ted in central to southeastern Europe control of which would req reased resource:
Carpathian Mountains. We investi c forecasted mainly in the central part of the

spp. The d 2 " linear m ‘ 1 periods and trends in the size of outbreak areas differ  Although the forecasts can support the forest manay

r Ignlu\ uruh\) ésa
Tindket faj to

hikkszd (Taphrorychus bicolor) tomegsza-

odisa egyértelmiien kitheto az elozo

squares

whereas precipitation exhibited no

among the countries, the extent to which
tionships between the pest and the environmes

We used long-term time series on  were not capt 1 forecasting me

évek silyos aszilyaihoz. A P AR
Haaz "d k K gyakorisiga é 'd t % k ik, akk dd Knél variability over time was observed. There was increased damagy " out 1947 to 2013, The outbreak p
a az aszilyos idoszakok gyakorisiga és idotartama novel akkor az eddigiekné damage attributed to R buokiana ranged from 13 years in the northwest to 8 years in the  Keywords

the study peric increased variability ca ¢ reg ¢ per cre statistically sig-  forests - Pest

n deciduous trees. The are;

Oubresk ¢ yeles - Population

clude that species eshibiting a trend toward outbreak-level fica s e seve rie: 5). Two  synchrony

ly temperature and il litgs cuttpenis: dccasloasily oo Key message
precipitation ase d ; confirm, studying the ry traits of species
BEVEZETES AZ ALKALMAZOTT MODSZER

could help ta incre

ing of responses ta climate change We investigated the long-term dynamics of the g

moth in seven countries in the Carpathian Mount

A hazai kocsanytalan tolgyesek és bikko- Az ERTI Erdévédelmi Osztalya hosszabb T —
6 ideje folytat erdvédelmi monitoring-vizsgé- 1% article (doi
arant kiemelkedd jelentdségtiek. Ennek me latokat magyarorszagi bukk (1992-81) és ko-
felelGen eg gl allapotuk, illetve az abban  csanytalan tolgy allomanyokban (1983-tol).
bekovetkezo véltozasok kiemelt figyelmet Azaz 2005-tel bezirolag bukk esetében 14
el\‘emsk A kocsanytala g '3 éves, kocsanytalan tolgy esetében pedig 23 %
gi dllapotanak alakulasaval a 80-as évek ele-  éves adatsorok allnak rendelkezésre. A mo Introduction er and ; Wal 0). Species range expan- . orest Research Institu
jétdl k Gen szamos szerzO foglalkozott nitoring-parcellakat, illetve a rajtuk lév sions and, to 2, 960 92 Zvolen, Slovak Republic ’ Lk(umnk ch Institute of Forestry and Fore

In recent decades, changes in weather patterns have been  (Parmesan et al. 199 an 2006) as well as changes on, Pushkink st 86, Khar 61024, Ukrsine

The long-term pest dynamics significantly differed

~||)||hnnnnn materll The nline vesion of tis
) s between the northem and southern

)4-7) contains supplementary
material, ux..\. 0l o hystead et

Trombik
jir trombik @ gmail com

tment of Forest P
Institute, Mstra

(Igmandy et al., 1984; Fihrer, 1989; Cséka, mintafdkat minden év sapkml\nbunx\w
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Yearly damage caused by gypsy moth (left ) and its fully grown
caterpillars killed by Entomophaga maimaiga (right)
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A few of the potential candidates to replace gypsy moth as dominant
defoliator (if gypsy moth ,retires”)
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Pine decline after severe drought in the Matra mountains caused by the
endophytic fungus Cenangium ferruginosum
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Yearly mortality (%) and the PDI values in the Hungarian sessile oak
(Q. petraea) stands between 1983 and 2012
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Biotic stem damage on beech caused by
,first generatlon human” (Subhomo xonscrlptor)
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Almost all types of forest damage show an increasing trend in the
last 50 years in Hungary, even in percentage of the actual forested
area.

The health status of the Hungarian forests strongly depends on the
weather conditions, but the forest management also have major
effect.

The climate change scenarios (more frequent and more severe
' droughts, more frequent extreme meteorological events)

therefore predict even further negative trends in forest health.

The ,story” is not restricted to Hungary. Similar problems and
trends are present in many European countries.
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Managing forests for resilience



In details:

More careful and higher resolution soil site/tree species choice
-The ,,old traditional knowledge” must often be reconsidered.

Increasing intraspecific diversity
-Natural regeneration is better than artificial.
-,Climate matching/assisted migrations”: Introducing propagation material from
more southern populations of beech, sessile oak, etc. Health risks should also be
considered!

Increasing interspecific diversity
-Mixed stands instead of monocultures.
-Supporting earlier neglected native tree and shrub species, even ,weed trees”.

Increasing the structural diversity
-Small scale cutting areas.
-Increasing size and age diversity.
-Dead wood.




Alternative forest management systems

-Continous cover forestry instead of clearcut systems should be considered
where possible.

Proactive consideration of potential future health risks
-Arising native and alien pests and pathogens.
-Extreme weather events.

-Forest fires.

Basic priorities should be reconsidered

Forest planning and legislation should be tuned accordingly
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—\lmnnt We dl\dl\ \ud lhk. xulu of lupuu.uph\ tree \I.md characteristics and management on the susceptibility of forest

5, Hungary were hit by

\llmu_ \\m\h lhru years I.lur. ected s were mapped on al photos, and we built a

variables describing topography
investigated by non-parametric statistical tests and b;

icteristics. The role of variables in predicting i

ses. Elevation, aspect and slope proved to have strong statistical relationships with the distribution of both ice break o

windfall, with misclassification error (MER) of 18% and 1

ratio and age of beech were the most important stand de

o, respectively, if studied without stand descriptors. Mixing
criptors to explain the distribution of ice break (ME!

whereas that of windfall was best described by the age and height of the two dominant tree species (MER=11%)
anatory power could be increased if all variables (topographic + stand descriptors) were considered, though the

in explanatory power was higher in the case of ice by

< (MER de d from 15% to 11%) than for windfall

decreased from 11% to 10%). Since management related sldn\l\dl’l.lhlu\(hu ch mixture ratio, age, height, amount

K, slenderness) and sus:
sensitivity of tree stands could be dec:

Abbreviations: C&RT — Classification and Regression Tree, MER- Misclassification Error Rate, GIS — Geographic

Information System, DEM - Digital Elevation Model, RelAgeSlen clative Age-specific Slenderness, fs - amount of

felled stock, totcut - total cut, plancut - planned cut.

Introduction

In temperate broadleaved forests of Europe and North
America, the most common form of natural disturbance is
fine scale gap dynamics driven by the death of individual
(or a few) canopy trees (Peterken 1996, Splechtna et al
2005). Less frequent natural disturbances that affect
larger areas are responsible for shaping the natural coarse
pattern of forests. In Europe, this group of natural distur-
bances includes windthrow and ice break which, depend-
ing on their size and intensity, may result in the destruc-
tion and renewal of individual forest stands or entire
woodlands (Pickett and White 1985, Peterken 1996,
Ulanova 2000, Splechtna et al. 2005, Nagel and Diaci

utatasi és Innovacios Kozpont e National Agricultural Research and Innovation Cen

2006). Unfortunately, there is limited quantitative infor-
mation on the natural disturbance regimes of European
forests, because unmanaged old-growth forests are scarce
after a long history of intense forest use and exploitation
(Glatzel 1999, Parviainen 2005). In Eastern Central
Europe, where more remnants of natural forests survived,
scientific traditions focused on describing forest stand
structures and on distinguishing forest community types,
hence much less emphasis has been put on studying proc-

s (Standovar and Kenderes 2003).

Much more information is available on the natural

disturbance regimes of North American forests (Van
Dyke 1999, Bragg et al. 2003). Ice break and windthrow

K. Kenderes et al. / IUFRO 8.01.03 Landscape ecology

PATTERNS AND CAUSES OF ICE BREAK IN A MANAGED
FOREST LANDSCAPE (BORZSONY MTS., HUNGARY)

K. Kenderes', T. Standovar', J. Ruff* and R. Aszalés’

* Department of Plant Taxonomy and Ecology, L. Eétvés University, Budapest, Hungary
“Kirdlyrét Forest Directorate, Ipoly Erdé Lid., Hungary

Institute of Ecology and Botany, Hungarian Academy of Sciences, Hungary

ABSTRACT

Tree stands of the Borzsony Mits, Hungary, were hit by severe ice storm and very strong wind
several times in the past decade. In this work we analyse the spatial behaviour and background
causes of ice breaks. Affected areas were mapped by marking the homogeneous disturbance
patches in the airborne photos that were taken after the disturbance event, and then we estimated
the intensity of the damage in each patch by field observation. The role of variables describing
topography, stand characteristics and management were investigated. Beside topographic
variables mixture ratio of beech, stand age and average slenderness had prominent role in the
generation of ice break. Our results show that in addition to the natural processes forestry
operations also increased the susceptibility of the affected areas. These forest stands dominated
by beech woods, are almost pure and even-aged. The resulting stand structure promotes the
growth of sensitive slender trees.

Keywords: natural disturbance, silvicultural system, CART, beech, Fagus sylvatica

INTRODUCTION

Forest management has changed both the composition and structure of the original forests. The
direct effects of the widely used form of age-class forestry, i.e. uniform shelterwood system
with large felling units (\Lmhe\\s 1991) include altered age and tree stand structure as well as
the lack of certain forest eulopmmldl phases (e.g. old decaying phases) and of several
structural elements (e.g. large snags. logs, rootplates). The importance of most associate tree
species and characteristic patch size of stand types have also been changed. In addition to these
direct effects, there are less obvious consequences.

The potential change in susceptibility of trees to biotic and abiotic disturbances result in
changed spatial patterns of affected areas as well as changes in the severity of disturbances.
Several studies showed that the occurrence of severe disturbances in managed temperate forests
can be related to the effects of forestry operations that changed the composition and structure of
the tree stands (e.g. for wind disturbances Gardiner & Quine 2000, Gardiner et al. 2005). While
studying the possible factors that contribute to the development of ice break several studies
showed the effects of topographic position (Seischab et “,‘, 1993, Warillow 1999, Mou &
Warillow 2000, Rhoads et al. 2002, Millward & Kraft 2004), tree species (Lemon 1961,
Melancon & Lechowicz 1987, Warillow 1999, Mou & Warillow 2000, Duguay et al.
Rhoads et al 2002, Ml]lward & Kraft 2004) and stand age (Rhoads et al. 2002). The effects of
tending were also studied (Morris & Ostrowski 2005, Bragg et al. 2003). In this paper we study
the effects of two events of ice brake that hit the same managed forest area within 5 years (in
January 1996 and 2001). We study the effects of topography. tree species composition and
management related stand characteristics on the development of ice brake

Patterns and processes in forest landscapes. Consequences of human management
R. Lafortezza and G. Sanesi (eds.) © 2006 Accademia Italiana di Sciernze Forestali
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A rich body of theory has been developed to predict the
Donaine do Sialan Lo Lunbers 33480 Mooisen um France effects of plant diversity on communities a higher trophic

and the large number of empirical studies conducted thus
far, formal evaluations of the mechanisms behind the
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studies have greatly improved our understanding of the
nature of i among woody plants
and its dependence on stem density, canopy structural

‘Gurrent Opinion in Insect Science 2016, 14:1-7 increased plant growth vs. increased habitat heterogene
nally, most empirical studies of plant diversity
effects on associated faunas have been developed under
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