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IPCC long-term projection of extreme storms

The Intergovernmental Panel on Climate Change (IPCC) released its
Summary for Policy Makers of the Working Group | contribution to its
Fourth Assessment Report (AR4) on

2 February 2007. The Working Group | report describes progress in
understanding the human and natural drivers of climate change*,
observed climate change, climate processes

and attribution, and estimates of projected future climate change. It builds
upon past IPCC assessments and incorporates new findings from the past
six years of research. Scientific progress since the previous assessment is
based on large amounts of new and more comprehensive data, more



sophisticated analyses, improvements in understanding of processes and
their simulation in models, and more extensive exploration of uncertainty
ranges. The Report reveals that the frequency of heavy precipitation
events has increased over most land areas, consistent with warming and
observed increases of atmospheric water vapour.

Widespread changes in extreme temperatures have been observed over
the past 50 years. Cold days, cold nights and frost have become less
frequent, while hot days, hot nights and heat waves have become more
frequent.

There is observational evidence for an increase of intense tropical cyclone
activity in the North Atlantic since about 1970, correlated with increases of
tropical sea-surface temperatures. There are also suggestions of increased
intense tropical cyclone activity in some other regions where concerns over data
quality are greater. Multi-decadal variability and the quality of the tropical
cyclone records prior to routine satellite observations in about 1970 complicate
the detection of long-term trends in tropical cyclone activity. Nevertheless, there
is no clear trend in the annual numbers of tropical cyclones.

e It is very likely that hot extremes, heat waves and heavy precipitation
events will continue to become more frequent.

e Based on a range of models, it is likely that future tropical cyclones
(typhoons and hurricanes) will become more intense, with larger peak
wind speeds and heavier precipitation associated with ongoing increases
of tropical sea-surface temperature. There is less confidence in projections
of a global decrease in numbers of tropical cyclones.

e The apparent increase in the proportion of very intense storms since
1970 in some regions is much larger than simulated by current models for
that period.

e Extra-tropical storm tracks are projected to move poleward, with
consequent changes in wind, precipitation and temperature patterns,
continuing the broad pattern of observed trends over the past half-
century.

® Since the previous assessment, there is an improving understanding of
projected patterns of precipitation. Increases in the amount of
precipitation are very likely in high latitudes, while decreases are likely in
most subtropical land regions.

North Atlantic Oscillation and extreme windstorms

Over the middle and high latitudes of the Northern Hemisphere, especially
during the cold season months (November- April), the most prominent
and recurrent pattern of atmospheric variability is the North Atlantic
Oscillation (NAO). A standardized index was developed to give
quantitative information on NAO variability on various time-scales. The
computation of the index is based on the difference in surface air pressure
between the Azores and Iceland. NAO is in positive phase when the index
is positive and vice versa. During a positive phase there is a tendency to



warm, wet and windy conditions across northern Europe and dry, calm
conditions across southern Europe and the Mediterranean. Opposite
conditions typically occur during negative phases. The NAO index has
varied considerably over the past 100 years. From the beginning of the
last century to 1930, with an exception of a few years in the 1920s,
NAO was high and so there were stronger-than-usual winds. From the
early 1940s till the early 1970s, NAO exhibited a downward trend. Since
1976, the NAO has been unusually locked in its positive phase, with
effects on windstorms over Europe, including stronger Westerlies across
the Atlantic extending further north towards the British Isles and northern
Europe. Recent studies have associated the increase in wave heights with
an increase in wintertime storminess and mean wind speed in the north
Atlantic over the past 30 years or so. During 1990-1998, European
windstorms generated economic damage of US$ 1.7 billion per year and
insurance losses of US$ 1.2 billion per year. They thus rank as the second
highest cause of insured loss due to natural catastrophe during this
period, after US hurricanes.

Sources

First International Conference on the North Atlantic Oscillation (NAO):
Lessons and Challenges for CLIVAR, M. Visbeck et al, CLIVAR Exchanges,
No. 1, March 2001

North Atlantic Climate Variability: Phenomena, Impacts and Mechanisms,
J. Marshall et al, International Journal of climatology, 21, 1863-1998
(2001)

Risk Prediction Initiative. 1999. European Windstorms and the North
Atlantic Oscillation:

Impacts, Characteristics, and Predictability. D. Malmquist (Ed.) RPI Series
2. 23 pp.

Impact of wind- and duststorms on agriculture

It has been estimated that 24 per cent of cultivated land and 41 per cent
of pasture land in the world’s arid and semi-arid zones are affected by
moderate-to-severe land degradation from wind erosion. The worldwide
total annual production of dust by deflation of soils and sediments is
estimated to be 61-366 million tonnes. Every year, more than 100 million
tonnes of dust are blown westward over the Atlantic from Africa. In
regions where long, dry periods associated with strong seasonal winds
occur regularly, soil erosion is usually a serious problem.

Sand- and dust-storms have a high on-site as well as off-site cost. They
can move forward like an overwhelming tide and strong winds carry
drifting sand to bury farmlands, blow off top soil, denude steppe, hurt
animals, attack human settlements, reduce temperatures, fill irrigation
canals and road ditches with sediments, cover railroads and roads, cause
household dust damage, affect the quality of air and of water in rivers and



streams, pollute the atmosphere, and destroy mining and communication
facilities. They accelerate the process of land desertification and cause
serious environment pollution and huge destruction to ecology and the
living environment. Atmospheric loading of dust caused by wind erosion
also affects human health and environmental air quality.
Wind-erosion-induced damage includes direct damage to crops and
reduced photosynthetic activity as a result of sandblasting, seedlings
buried under sand deposits and loss of topsoil. The loss of topsoil is
particularly worrying, since it potentially affects the soil resource base and
hence crop productivity on a long-term basis. Fine airborne particles
emitted into the atmosphere represent the loss of the most fertile fraction
of the topsoil and can be transported over long distances. Thus, dust
entrainment leads to long-term soil degradation, which is essentially
irreversible. The cost to productivity is difficult to measure but is likely to
be substantial. Nutrient fluxes based on the nutrient content of the
trapped sediment for the two largest storms in Niger showed a total loss
of 57.1 and 6.1 kg/hectare of potassium and phosphorous, respectively.
These amountsare roughly equivalent to those required to produce a millet
yield of 2 000 kg straw and 600 kg of grain per hectare. They also
correspond to approximately 3 per cent of the nutrients contained in the
top 10 cm of the soil.



