Climate Facts — Weather Related Disasters

Environmental Information for Broadcast Meteorologists

Read on for information on recent climate changes and patterns that may affect the frequency and severity
of weather related disasters.

Rainfall Trends and Floods

A one degree Fahrenheit increase in temperature increases the atmosphere’s water holding capacity by four
percent. The warming trend over the lower 48 states during the last three decades has been accompanied by a ten
percent increase in the amount of water vapor that is available for rainfall and the following changes in rainfall
patterns:

e Total precipitation has increased by seven percent, and the frequency of heavy rains has increased by 14
percent.

e The occurrence of extreme one-day precipitation events has increased nationally by seven percent, with
some areas experiencing up to a 12 percent increase. The number of moderate precipitation events has
declined slightly.

e The average time between rainfall events has grown as the lengths of both wet and dry spells have grown
by over a week. The longer soil goes without water, the harder it is for the water to infiltrate the soil when
the rains do come. Heavy rains and hard soil make flooding more likely.

Visit NOAA’s Climate Prediction Center for a map of U.S. rainfall trends: http://www.cpc.noaa.gov/anltrend.qif

Tropical Storms

Tropical cyclones are one of Earth's mechanisms for distributing
heat from the sweltering tropical regions to the frigid poles.
Warm ocean water is necessary to power these cyclones, and
records from the twentieth century show that high sea surface
temperatures (SSTs) correspond to more tropical cyclone
activity. There have been the following trends in tropical storm
behavior:

e Global SSTs are the warmest they have been since at
least 1870.

e During the last thirty-five years, there has been an
increase the number of tropical cyclones in the North
Atlantic.

e Globally, the number of hurricanes, or typhoons
depending on where the cyclone originates, that fall into  gEERINEE] @f”aamp Ue experjence the most
categories four and five has nearly doubled. Category  |[lifieci=EagSSIercy s
four and five storms produce winds that exceed 136
miles per hour.

Additionally, the Atlantic Multidecadal Oscillation (AMO), which is a 65-80 year cycle during which sea-surface
temperatures in the North Atlantic alternate between warm (positive) and cool (negative) phases, affects hurricane
formation. Warmer ocean temperatures in the North Atlantic generally correspond to less vertical wind shear, which
favors tropical storm development. The AMO entered the positive (warm) phase in about 1995 where it will
probably stay for several decades.
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Extreme Heat

The increase of water vapor in the atmosphere has led to a 0.4 percent global decline in the diurnal temperature
range, or the difference between the hottest part of the day and the coolest, over the last 40 years. In the United
States, the summer nights over the last five years have been the hottest on record. Because cooler nights give the
body a break from the heat, this nighttime warming helps to explain why the number of heat related deaths in U.S.
cities has gone up by 5.74 percent since 1989. The Southeast and Intermountain West are two regions where
trends in exteme heat have been particularly noticeable.

= Southeast: Over the last fifty years, the amount of time during the summer when a moist tropical air mass
sits over the Southeastern United States has been growing by an average of two to four percent per
decade. This air mass brings the hot and humid weather that is most often linked to heat related deaths.
This trend is related to the rise in the Southeast’s average relative humidity, or the amount of moisture that
is present in the air at a given temperature, which has been growing at a rate of three percent per decade.
Recent years have also brought record dewpoints to the Region.

= Intermountain West: During much of the summer, a dry tropical air mass, which is usually further south
during the winter months, covers much of the Intermountain West. Almost all of the area covered by this air
mass during the summer has increased in temperature during this period. The temperature increase
associated with this air mass has averaged 0.2 degrees Celsius per decade, and temperatures are rising
faster in this region than anywhere else in the lower 48 states.

Extreme Cold

While the general warming trend is predicted to decrease the number of cold related deaths during the winter
months, the number of extremely cold days during winters in the mid-latitudes of the Northern Hemisphere is
strongly correlated with the phase of the North Atlantic Oscillation (NAO). The NAO is a cyclical change in the
difference in atmospheric pressure between a low pressure center around Iceland and a high pressure center
around the Azores Islands in the North Atlantic. When this difference in pressure is larger (i.e. the low pressure
center is especially low and the high pressure center is especially high), the NAO is in a “positive” phase, whereas
when the difference in pressure is smaller, the NAO is in a “negative” phase. This oscillation influences the sub-
polar westerly winds that flow between 35 and 55 degrees north. When the NAO is in a positive phase, as it was
during the last thirty years, these westerlies are relatively strong and “block” the polar air masses from invading the
lower latitudes. This tends to keep winter weather in the mid-latitudes relatively mild and reduce the occurrence of
extremely cold days.

e NAO positive phase winter days in the mid-latitudes are on average five degrees warmer than NAO
negative phase days.

e In Chicago, IL days when the temperature dips below zero degrees Fahrenheit occur nearly three times
more often during negative phases as they do during positive phases.

e In Portland, OR days when the temperature dips below 27 degrees Fahrenheit occur nearly three times
more often during negative phases as they do during positive phases.

The NAO is currently trending toward a negative phase.

Wildfires

Researchers found that since the mid-1980's, the length of the
wildfire season (the period of the year when it is dry and hot enough
for fires to happen) in the forests of the Western United States has
grown 78 days longer as a result of earlier snowmelt and increased
spring and summer temperatures. Also, positive phases of the
Atantic Multidecadal Oscillation correspond to warmer and drier
conditions in the west. Tree ring records that go back almost 500
years show that the entire Western Region consistently experiences
more wildfires during positive phases of the cycle.
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