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Impacts, measures and costs of climate change for the fruit-growing sector in Hesse 
 

Prof. Dr. H. B. Jacob, Michael Koch 
 
Previously documented climate and weather data clearly indicate a rapid increase in the rate 
of global warming. Climatologists attribute the temperature rise of roughly 0.6°C over the last 
hundred years not only to natural factors but also, to an increasing degree, to the activity of 
the world population (IPCC 2001). Besides the bare figures, visible occurrences such as 
melting polar caps and rising sea levels increasingly bear witness to the changing climate. 
With our own activities and the emission of greenhouse gases in particular, mankind has a 
progressively strong impact on the development of our climate (STOCKER and TÜRK 2002). 
Greenhouse gas emission scenarios created by the Intergovernmental Panel on Climate 
Change (IPCC) are being implemented to facilitate the assessment of future temperature 
developments. As well as a rise in temperature, researchers also expect to see a change in 
global rainfall patterns. Climatologists are also predicting an increase in extreme weather 
conditions such as storm, hail or torrential rain (STOCKER and TÜRK 2002). Should climate 
change progress as predicted, there will be far-reaching consequences for both natural 
ecosystems and those ecosystems influenced by man. Natural ecosystems are particularly 
susceptible to climate changes due to their low level of adaptability. They are in danger of 
being irrevocably damaged. Climate change can have either negative or positive effects on 
anthropogenic ecosystems, which include the fruit-growing sector. As a result of the higher 
temperature, a possible increase in earnings and earlier harvest times are just as likely as the 
loss of earnings or crops due to frost at blossom time, hailstorms or drought (IPCC 2001). It is 
possible to adapt anthropogenic ecosystems to altered climatic conditions to a certain extent, 
however, this always involves extra costs. Thus, climate change causes not only ecological 
but also economical damage. 

As part of the project "Integrated climate protection programme Hesse 2012", possible effects 
of climate change on the fruit-growing sector in Hesse were investigated by the Geisenheim 
Research Institute's Department of Pomology. German Meteorological Service climate data 
and phenological records dating from 1951 to 2004, as well as the simulated climatic time 
series for Hesse until 2050, which originated from the "Application of a statistical 
regionalisation model to the B2 scenario of the ECHAM4 OPYC3 simulation run until 2050 
to estimate regional climate changes for the federal state of Hesse", were used as a basis for 
examining possible changes in the development of cultivated and wild-growing types of fruit, 
whereby the focus of the work lay on the phenological trend of the past 50 years and the 
anticipated future development, simulated by means of a temperature sum model. In addition 
to plant phenology, changes caused by possible rises in temperature, potential crop-growing 
risks possibly arising from extreme weather conditions were indicated. In the process, 
regional differences were taken into consideration by examining the natural area groups of 
Hesse separately. For this purpose, the Hessian fruit-growing area was ranked among the 
natural area groups rather than being evaluated at a district level in order to be able to assess 
the importance of the fruit-growing sector within each natural area group. Possible 
countermeasures and the resulting costs were listed for some of the more significant risk 
factors in the fruit-growing sector.  

Should the findings of the simulation tests on climate development actually become a reality, 
it can be assumed that plant life in all natural area groups will begin to develop earlier than 
hitherto and will affect both wild-growing and cultivated types of fruit. This means that, 
depending on the type of fruit, phase of development and natural area group, development up 
to the decade 2041/2050 is expected to take place approximately 15 days earlier than in the 
decade 2001/2010. Many risks to the fruit-growing sector are not necessarily results of 
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climate change, but have been a well-known problem for quite some time. The tendency 
towards extreme weather conditions can, however, play a part in compounding crop-growing 
risks. Annual costs of approximately 7.5 million Euro are definitely within the realms of 
possibility if adequate protective measures are taken for all Hessian fruit-growing areas, 
whereby only those risks directly linked to the weather are taken into consideration. Potential 
negative effects as a result of increased infestation levels due to vermin and disease were not 
considered. This area still requires more research. It would also appear useful to keep accurate 
records on both climate and plant developments over the next few years and to compare these 
with the forecasts. 


