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MOTIVEANDAIM OFTHESTUDY
ÅClimate conditions exert significant influence over the population dynamic, life cycle
duration, infestation pressureand the overall occurrenceof majority of agriculturalpests
anddiseases.
ÅThe main aim was to simulate the potential distribution of pest speciesin the Czech
Republicin the conditionsof climatechange.
ÅModelled pests: the main potato pest Colorado potato beetle (CPB)(Leptinotarsa
decemlineata, Say1824) and the main corn pest Europeancorn borer (Ostrinia nubilalis,
Hübner1796).

ÅClimate change: based on the estimates of GCMs HadCM3, NCAR-PCM and ECHAM4
combinedwith emissionscenariosA2 andB1.

Pict. 1 The CPBoccurrenceand values of EI in current
climate conditions, 1961 ς1990 (left) and 1990 ς2000
(right).
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METHODS AND DATA
dynamical model CLIMEX
Input data: monthly longterm avarage TMIN, TMAX, RH at 9 a.m.,
3 p.m. for 43weatherstations
Output: EcoclimaticIndexEIdescribingthe overallclimatefavorablenessof
the location for the pest occurrence. EI combinesthe growth and stress
indicesand is scaledfrom 0 to 100. Locationswith an EI > 25 are very
favorable for population growth and persistence,EI = 10 ς25 are
favorable,while EI< 10 indicatesareasof marginalsuitability(Sutherstand
Maywald, 1985, Sutherstet al., 2001).
Validation: the comparisonof the simulatedpotentialǇŜǎǘǎΩdistribution to
the field observationsin the currentclimateconditions.

Ecoclimatic index EI

weekly growth index GIW = TIW . MIW . DIW
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EI = GIA . (1-CS) . (1-HS) . (1-DS) . (1-WS)

annualy  growth index GIA
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Pict. 2 The ECB occurrence and values of EI in current climate 
conditions, 1961 ς1990 (left) and 1990 ς2000 (right). 
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Pict. 3 CPB: Shift of climaticaly favorable  areas  (EI>25) 
in 2025 and 2050 according to GCM  ECHAM SRES-B1  
and SRES-A2.

CPBcompletes in the CzechRepublic 1 or 2
generations,common is the occurrence of the
univoltine population ς in the picture
demonstrated as the orange color (EI 24-26,9
coresponding to the primary climatic niche),
bivoltine population as dark orange only in the
warmersouthernMorvia(EI27ς29,9).

ECBpopulationin the CzechRepublicis univoltine
(orangecolor,EI26ς31,9) with the rareoccurrence
of partial secondgenerationrecordedrecently in
warmer periods only in the area of southern
Moravia(EI>32, not presentin the map).

EXPECTED CLIMATE 

Pict. 4 ECB: Shift of climaticaly favorable  areas  (EI>25) 
in 2025 and 2050 according to GCM  ECHAM SRES-B1  
and SRES-A2.

GenerallyCPBandECB:
1. the shift of the occurrence

areato higheraltitudes
2. the increaseof the number

of generationsper season
CPB: spread of the bivoltine
population to the whole area
of arable land. Simultaneously
the half of the area of arable
land will be affected by partial
third generation,both in 2050
(Pict. 3, Tab. I.).
ECB: univoltine population
present up to the altitude 800
m, all main agriculture areas
affected by the bivoltine
population(Pict. 4).

Åthe potential distribution =
expected distribution based
only on the climate conditions
regardlessof any other factors
determining the species
abundanceor distribution.

Ratio of the arablelandfavorablefor the complete2. 
generationoccurrence

SRES-scenarioGCM 1961-1990 1991-2000 2025 2050

B1- LOW ECHAM 

0,3 0,3

0,3 25,0

B1-LOW NCAR-PCM 3,2 12,0

A2- HIGH ECHAM 46,0 92,9

A2-HIGH NCAR-PCM 15,1 38,7

Ratio of the arablelandfavorablefor the partial3. generation
occurrence

SRES-scenarioGCM 1961-1990 1991-2000 2025 2050

B1- LOW ECHAM 

0,0 0,0

0,0 0,0

B1-LOW NCAR-PCM 0,0 0,0

A2- HIGH ECHAM 0,0 45,1

A2-HIGH NCAR-PCM 0,0 19,7

Ratio of the arablelandfavorablefor the complete3. 
generationoccurrence

SRES-scenarioGCM 1961-1990 1991-2000 2025 2050

B1- LOW ECHAM 

0,0 0,0

0,0 0,0

B1-LOW NCAR-PCM 0,0 0,0

A2- HIGH ECHAM 0,0 0,2

0,0 0,0A2-HIGH NCAR-PCM 

Tab. I CPB:  The area of the arable land 
with climate conditions favorable for the 
occurrence of 2., partial 3. and 3. 
generation. 

CURRENT CLIMATE 

CONCLUSION
Models of the potential geographicaldistribution in the expected
climate signal the increase of pestś harmfulness either by the
widening of their areal to locations recently unoccupiedor by the
increaseof the number of generations. Thereis the apparentrisk of
the significantdamagescausedby pestsin the expectedclimate.


