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Will greenhouse gas-induced warming over the next 50 years 
lead to higher frequency and greater intensity of hurricanes? 

By L. BENGTSSON*, M. BOTZET and M. ESCH, Max-Planck-Institutfur Meteorologie, 
Bundesstrasse 55, D-20146 Hamburg, Germany 

(Manuscript received 12 September 1994; in final form 22 June 1995) 

ABSTRACT 

The use of a high resolution atmospheric model at T106 resolution, for studying the influence 
of greenhouse warming on tropical storm climatology, is investigated. The same method for 
identifying the storms has been used as in a previous study by Bengtsson et al. The sea surface 
temperature anomalies have been taken from a previous transient climate change experiment, 
obtained with a low resolution ocean-atmosphere coupled model. The global distribution of the 
storms, at the time when the C02 concentration in the atmosphere had doubled, agrees in 
geographical position and seasonal variability with that of the present climate, but the number 
of storms is significantly reduced, particularly at the Southern Hemisphere. The main reason to 
this, appear to be connected to changes in the large scale circulation, such as a weaker Hadley 
circulation and stronger upper air westerlies. The low level vorticity in the hurricane genesis 
regions is generally reduced compared to the present climate, while the vertical tropospheric 
wind shear is somewhat increased. Most tropical storm regions indicate reduced surface 
windspeeds and a slightly weaker hydrological cycle. 

1. Introduction 

The possibility of climate change due to the 
ongoing rapid increase in the atmospheric concen
tration of the greenhouse gases has been intensely 
investigated over the last couple of years. The 
question that an overall warming of the earth 
atmosphere will take place in the next century is 
virtually unanimously accepted by the scientific 
community, although some disagreement is related 
to the magnitude of the change and how long it may 
take before it may become indisputably noticeable 
(Houghton et al., 1990, 1992). The magnitude of 
the change as well as the delay, has to do with the 
many complicated and still not completely under
stood feedback processes in the climate system, 
including the carbon cycle and the carbon dioxide 
budget. The role of clouds and water vapour is 
here one of the most important mechanisms, 
another one is the ocean circulation. 
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Although an overall change in temperature will 
have consequences for mankind, the possible 
change in precipitation and in different kinds of 
extreme weather is more serious due to the effect 
it may have on the production of food and the 
damage severe weather can do to society. Among 
the extreme weather events, tropical cyclones 
are by far the most devastating, both by causing 
loss of human life as well as giving rise to large 
economic losses. The tropical storm which affected 
Bangladesh 25 years ago and killed more than 
300,000 people is probably one of the most terrible 
natural catastrophies in this century. With respect 
to economic damages it has now been estimated 
that the hurricane Andrew in the United States 
in August 1992 led to damages in the order of 
30 billion US dollars. In addition to all the indi
vidual sufferings, the world's big insurance com
panies have met with some financial difficulties due 
to the extraordinarily high compensation claims. 

It is therefore of considerable interest to 
explore whether extreme events like hurricanes 
and typhoons may be more common and more 


































