NEWS AND NOTES
Fossil Corals Give Clues to
Twentieth Century El Niño
Activity

Researchers from the Georgia
Inst it ute of Tech nolog y dug
back 7,000 years in an effort to
assess the accuracy of climate
model projections for twentyfirst-century climate change in
the tropical Pacific. By examining fossil corals from that time
period, they were able to gather
new information on the El Niño–
Southern Oscillation (ENSO),
which could improve its representation in climate models.
“Fossil corals are the kings of
El Niño reconstruction,” explains
Kim Cobb, an associate professor
in the School of Earth and Atmospheric Sciences at the Georgia
Institute of Technology. “Corals
grow in the heart of the El Niño
region, and with monthly resolved
records, they provide a very high
level of detail.”
Cobb and her team collected
the coral samples by drilling into
coral “rocks” rolled onto Pacific
island beaches by strong storms,
examining 17 cores of varying
lengths and ages. They then analyzed the ratio of specific oxygen
isotopes in the coral skeletons to
obtain information about ENSOrelated temperature and rainfall
variations during the periods of
time in which the corals grew.
In the 15,000 samples they
studied, the researchers detected
a small but statistically significant
increase in twentieth-century
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ENSO streng th that they say
could be related to anthropogenic climate change. However,
the researchers note, the coral
reconstruction showed an even
higher level of ENSO strength 400
years ago, though its duration was
shorter. “The level of ENSO variability we see in the twentieth century is not unprecedented,” Cobb
notes. “But the twentieth century
does stand out, statistically, as
being higher than the fossil coral
baseline.”
Looking to future research,
Cobb believes the work will be
useful in helping scientists assess
the accuracy of climate models.

The research, sponsored by
the National Science Foundation,
appeared in the 4 January issue of
Science. (Source: Georgia Institute of Technology)

Monthly Heat Records
Increase Worldwide

A new study from Potsdam Institute for Climate Impact Research
(PIK) and the Complutense University of Madrid reviewed 131
years of monthly temperature data
for more than 12,000 grid points
around the world to examine
monthly temperature extremes.
What they found was that, on
average, there are now five times

STORMY SKIES, STORMY STOMACHS

W

eather takes the blame for a lot, but attributing stomach bugs to more rain and bigger storms seems like a
stretch. According to a team of scientists in Europe and South
America, however, increases in rainfall in some European
countries will indeed lead to more upset stomachs. Apostolos
Vantarakis of the University of Patras in Greece says the
researchers determined that storms and greater precipitation can lead to sewage overflow, which releases bacteria and
viruses into the waterways, where people can ingest it and become ill. Vantarakis is involved in a project called Viroclime,
which aims at upgrading tools for tracking harmful viruses
from human sewage in Europe’s waters. The project has been
monitoring virus levels in five environmentally sensitive sites
in Spain, Hungary, Greece, Sweden, and Brazil. Documenting the level of harmful viruses in water could help assess the
impact of various climate-change scenarios and contribute to
health-protection measures. “If we have certain virus levels
under current conditions, we will be able to say what those
levels will be under new climate-change conditions,” explains
Peter Wyn-Jones, lead scientist of the project at Aberystwyth
University in Wales. Health services can then prepare to address potential health threats. (Source : AlphaGalileo)
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“

ECHOES

If we are on the [business as usual] emissions trajectory,
then the reefs are toast.”
—K en C aldeira , a climate scientist with the Carnegie Institution for
Science, on how the majority of the world’s coral reefs could be dying
by 2100 if current CO2 emissions trends continue. Using climate model
predictions for future physical traits such as pH and temperature in various sections of the global oceans, the scientists were able to calculate a
key chemical measurement that affects coral. The models the researchers used included simulations of how ocean chemistry would interact
with an atmosphere with higher CO2 levels in the future. This so-called
“active biogeochemistry” is a new feature that is mostly absent in the
previous generation of global climate models. According to the review,
the scientists determined that the only way to maintain the current
chemical environment in which reefs now live would be a drastic cut in
emissions. (Source: ScienceNOW)

as many record-break ing hot
months worldwide than could be
expected without long-term global
warming.
The study, published in a January issue of Climatic Change,
revealed that in parts of Europe,
Africa, and southern Asia, the
number of monthly heat records
has increased by a factor of 10.
Lead author Dim Coumou, PIK,
notes that the last decade exhibited unprecedented heat waves in

the United States (2012), in Russia
(2010), in Australia (2009), and in
Europe (2003).
The researchers used a statistical model that revealed a steep
surge in the number of records
over the last 40 years. Superimposed on this long-term rise, the
data show the effect of natural
variability, with especially high
numbers of heat records during
years with El Niño events. They
point out that this natural vari-

ability does not explain the overall
development of record events.
“Statistics alone cannot tell us
what the cause of any single heat
wave is, but they show a large and
systematic increase in the number of heat records due to global
warming,” says Stefan Rahmstorf,
a coauthor of the study and cochair of PIK’s research domain
Earth System Analysis.
The study projects that if global
warming continues, the number
of new monthly high temperature
records will be 12 times as high
in 30 years as it would be without
climate change.
“To count as new records, they
actually have to beat heat records
set in the 2020s and 2030s, which
will already be hotter than anything we have experienced to
date,” explains Coumou. “And this
is just the global average—in some
continental regions, the increase in
new records will be even greater.”
(Source: Potsdam Institute for
Climate Impact Research)

In Antarctica, More Snow
Equals Less Ice

A recent article in Science stated
that ice loss from Greenland and
Antarctica has contributed about
a half-inch to increasing global sea
levels over the last 20 years. In the
last decade, ice loss in Antarctica
has been comparable to that in
Greenland, but many scientists
predicted that an increase in
snowfall brought about by Earth’s
changing climate would help
grow the Antarctic ice sheet and
thus reduce the continent’s contribution to rising waters across
the globe. But a new study published in Nature suggests that the
increase in snowfall causes more
ice loss than previously believed,
and that the resulting rise in sea
level is actually greater than that
464 |
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caused by warming temperatures
melting the ice.
Researchers from the Potsdam
Institute for Climate Impact Research used an ice-sheet model to
determine the response of Antarctic ice to a variety of climate
simulations through the year
2500. They found that depending
on the scenario, “between 30 and
65 percent of the ice gain due to
enhanced snowfall in Antarctica
is countervailed by enhanced ice
loss along the coastline,” according
to the study’s lead author, Ricarda
Winkelmann.
For example, the scenario tested
by the researchers that represented
the greatest amount of warming in
Antarctia resulted in a dynamic ice
loss of 1.25 m from the continent
by the end of 2500.
Ice-flow dynamics are behind

the surprising results: Fallen snow
increases the elevation of the
land, creating a steep incline that
facilitates a faster flow of ice toward the sea. Also, the weight of
the snow on floating ice shelves
pushes them farther into the water,
steepening the slope at the water’s
edge—though not as much as over
land—which further quickens the
flow of ice into the sea.
“We now know that snowfall in
Antarctica will not save us from
sea level rise,” says study coauthor
Anders Levermann. “Sea level
is rising—that is a fact. Now we
need to understand how quickly
we have to adapt our coastal infrastructure—and that depends on
how much CO2 we keep emitting
into the atmosphere.” (Source:
Potsdam Institute for Climate
Impact Research)

Linking CO2 and Global
Sea Levels

With the world’s climate system
presently undergoing extraordinary changes, it is sometimes helpful to look to the past to attempt
to understand potential future
dynamics. Such is the case with a
recent study published in the Proceedings of the National Academy
of Sciences that used data from
the last 40 million years to reveal
a systematic relationship between
levels of CO2 and fluctuating global
sea levels.
Researchers analyzed more than
2,000 corresponding sets of sea level and CO2 concentration data from
the last 40 million years. Over that
time, CO2 levels fluctuated greatly,
from as high as 1,200 ppm to as low
as 180 ppm. In order to better identify connections and relationships

YOUNG
Sensors to Measure
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AN ENERGETIC RESPONSE

F

rom the disaster of the Tohuku earthquake and tsunami
that devastated Fukushima, Japan, in 2011 comes at least
one positive development: the prefecture of Fukushima has
created a plan to have a completely self-sufficient energy
system by 2040 using entirely renewable sources. A major
element of that goal will be launched this summer when
construction begins on what will be the world’s most powerful
offshore wind farm. Beginning with the assembly of a 200-meter-high, 2-megawatt turbine, as well as a substation and
undersea cables, the plan calls for the placement by 2020 of
143 turbines to be located 16 km off the coast of Fukushima.
The farm will be built to withstand tsunamis, earthquakes,
and typhoons. When completed, it will generate 1 gigawatt
of power—greater than the 504 megawatts generated off the
coast of Suffolk, England, currently the most powerful wind
farm, as well as the London Array in the Thames Estuary,
which at press time was still ramping up to its full capacity
of 630 megawatts. Eventually, the Fukushima farm should be
able to deliver electricity to the grid previously powered by
the prefecture’s two nuclear power plants, which along with
all but two of Japan’s 54 nuclear sites have been closed since
the 2011 earthquake and tsunami. Another aspect of Fukushima’s renewable-energy plan is a proposed solar park that
would be the largest of its kind in the nation.

in the datasets, the scientists looked
at periods within the lengthy span
of years that encompassed a variety of climatic conditions—some
similar to present-day conditions,
some warmer, and some colder, as
well as periods when temperatures
were both rising and falling.
They found that when CO2 levels rose from 180 to 400 ppm, global
sea levels also increased significantly, reflecting “the climatic sensitivity of the great ice sheets of the
ice ages,” explains the University of
Southampton’s Gavin Foster, lead
author of the research. Similar parallels were observed when CO2 levels greater than 650 ppm changed
either upward or downward, which
Foster says “reflects the behavior of
the large East Antarctic ice sheet in
response to climate changes at these
very high CO2 levels. An ice-free
planet, with sea level 65 m above the
present, occurred in the past when
466 |

CO2 levels were around 1,200 parts
per million.”
The study’s most salient finding was that current CO2 levels
correspond with sea levels 9–31 m
higher than present levels, suggesting a potential significant rise
in global sea levels is likely. The
research concludes there is a 68%
chance that sea levels will increase
more than 9 m in the near future,
although that “could be in 500
years or 2,000 years,” Foster says.
With current CO2 levels now
approaching 400 ppm in many
locations, Foster also says that a
notable increase in global sea levels
will eventually occur even if CO2
concentrations remain around 400–
450 ppm, which corresponds to
a global temperature increase of
around 2°C. The study’s results suggest that CO2 levels would need to be
reduced to around 280 ppm in order
to stabilize sea levels where they

are currently. [Sources: National
Oceanography Centre (Southampton), ScienceOmega.com]

Understanding Natural
Climate Variability in Models

Distinguishing natural climate
variability from the effects of
greenhouse gas emissions and
other anthropogenic factors is a
challenge for climate modelers.
A new study published in Nature
Climate Change found that there is
an intrinsic amount of variability
in our climate system on local and
regional scales that is equivalent to
the effects of human influences,
and which cannot be eliminated
from models.
Researchers utilized a fully coupled ocean–atmosphere–sea ice–
land model to conduct a 40-member
ensemble of climate simulations for
the years 2000–2060. To remove
the possibility of model errors,
biases, or initialization shocks, the
40 simulations were run through a
twentieth-century climate model.
Each of the 40 model runs then
introduced a small change in the
initial state of the atmosphere using
conditions indicated by the model
from one of 40 different days at the
end of 1999 and the beginning of
2000. At the same time, identical
initial conditions from 1 January
2000 were used for the ocean, land,
and sea-ice model components.
The models represented a common
climate scenario—the so-called
A1B scenario—in which carbon
dioxide concentrations increase
by almost 200 ppm over the final
60-year span.
“We’ve been focused on identifying how greenhouse gas changes
and the like can affect the climate
system,” explains NCAR’s Clara
Deser, lead author of the study.
“The uncertainties in climate projections have all been lumped
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b)

a)

(a) December–January–February (DJF) temperature trends (°C) during 2005–60. The top panel shows the
average of 40 model runs (all values are statistically significantly different from zero at the 5% confidence
level); middle and bottom panels show the model runs with the largest and smallest trends for the contiguous
United States as a whole, respectively. (b) DJF temperature anomaly time series (in °C) for selected cities
[marked by open circles in the (a) panels], the contiguous United States, and the globe (land areas only). Solid
black lines show observed records for 1910–2008 (minus the long-term mean); solid red and blue lines show
model projections for 2005–60 with the largest and smallest future trends, respectively, for each location or
region. Dashed red and blue lines show the best-fit linear trends to the solid red and blue lines, respectively.
For visual clarity, the model projections are matched to observations averaged over their common period
of record 2005–20. Thus, projected values at the end of the simulation (2060) should be regarded in relative
terms. (Figure courtesy of Clara Deser)

together. There hasn’t been a set
of runs that were designed the way
that we have done them to really
address this point.”
All of the model runs showed
warming, but the extent of the
warming varied greatly depending
on location. In some areas, the model projected temperature increases
468 |

of as much as 6°C, while in others
the warming was less than 1°C.
This indicates that even with model
uncertainty removed, there remains
a great amount of variability at local
and regional climate scales.
“It’s the butterfly effect,” says
Deser. “As greenhouse gas emissions get very large—say towards

the end of this century—they can
start to cause a forced climate
response that will be larger than
just the intrinsic variability. But
we demonstrated in the paper that
over the next 50 years, intrinsic
variability can be on a par with the
forced climate signal.” (Source:
simpleclimate.wordpress.com)
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EXTREME WEATHER
A NEW MINIMUM TEMPERATURE RECORD
FOR OKLAHOMA
by

Gary McManus, Thomas W. Schmidlin, and Christopher A. Fiebrich

T

he temperature at Nowata, Oklahoma, fell to Thermometrics thermometer with accuracy of 0.5°C,
-31°F (-35.0°C) at 7:40 a.m. CST (GMT - 6) on and housed in an aspirated radiation shield. This is
10 February 2011, establishing a potential new similar to the temperature sensors in the U.S. Climate
minimum temperature record for the
state of Oklahoma. This replaced the
old record of -27°F (-32.8°C) set at
Vinita on 13 February 1905, at Watts
on 18 January 1930, and at Guthrie
on 4 January 1947. The temperature
at several other Oklahoma weather
stations fell to -27°F or colder on
10 February 2011, breaking or tying
the previous state record; these were
at Bartlesville Municipal Airport
(-28°F), Blackwell 4SSE Mesonet
(-27°F), Medford 1 SW Mesonet
(-27°F), Miami (-28°F), Pryor Mesonet (-28°F), and Ralston (-29°F). The
purpose of this article is to describe
the circumstances of the new recordcold temperature at Nowata following Fig. 1. The weather station at Nowata taken on 11 Feb 2011, the day
the manner of previous reviews of after the record temperature.
state or regional cold records.
The Nowata station is located in Nowata County Reference Network that Lin and colleagues (in a 2005
(36°44′37″N, 95°36′28″W) at 206-m elevation above study) found to be a few tenths of a degree cooler
sea level. The station is part of the Oklahoma Me- than a nonaspirated thermometer of the maximumsonet (www.mesonet.org) and was established on minimum temperature system (MMTS) while tem1 January 1994. The Oklahoma Mesonet consists of peratures were cooling at night over snow-covered
120 automated weather stations that transmit data ground. Lin and colleagues attributed the small “bias”
in near-real time to the Oklahoma Climatological to the nonaspirated MMTS thermometer. The area
Survey at the University of Oklahoma. Temperature within 1,000 m of the station is open, flat terrain
is measured 1.5 m above the soil surface with a with agricultural land use (Fig. 1). The station is not
in a valley or depression that might contribute to the
development of extreme cold, as exists at some other
locations of state cold records.
AFFILIATIONS: McManus and Fiebrich —Oklahoma Climatological Survey, University of Oklahoma, Norman, Oklahoma;
Severe winter weather was widespread across
Schmidlin —Department of Geography, Kent State University,
Oklahoma during the first 10 days of February 2011.
Kent, Ohio
A snowstorm on 31 January–1 February brought high
CORRESPONDING AUTHOR: Thomas W. Schmidlin, Departwinds and 30–48 cm of snow from Oklahoma City
ment of Geography, Kent State University, Kent, OH 44242
to Tulsa and Bartlesville, including Nowata. Another
E-mail: tschmidl@kent.edu
snowstorm on 8–9 February brought deep snowfall
DOI:10.1175/BAMS-D-11-00169.1
across northern Oklahoma, including a state record
©2013 American Meteorological Society
24-h snowfall of 68.6 cm (27 in.) at Spavinaw, 65 km
southeast of Nowata. Snow depth of 38 cm on the
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morning of the cold record was measured by the
landowner of the property where the Nowata Mesonet
station is sited. This is consistent with surrounding
weather stations.
The average temperature for February 2011 at
Nowata was 1.0°C, and February 2011 was about 1°C
cooler than average in Oklahoma. The highest temperature for the month at Nowata was 79°F (24.4°C)—
remarkably, just seven days after the cold record was
established. The 110°F (61.1°C) temperature change
at Nowata was the greatest in a seven-day period in
Oklahoma’s recorded history. [The temperature at
Nowata reached 111°F (43.9°C) on 2 August 2011,
creating an annual range of 142°F (78.9°C).]
Strong surface high pressure (1,032 mb) was centered over Oklahoma on the morning of 10 February
2011. The combination of clear skies, calm winds, and
deep fresh snow cover contributed to rapid overnight
loss of heat from the surface. At night, the active radiation exchange surface is at, or very near, the actual
snow surface, and the lowest temperatures occur at
the snow surface. The poor diffusivity of snow results
in fast surface cooling in the overlying air and the
development of intense temperature inversions based
at the surface. The temperature sensor at Nowata was
1.5 m above the soil surface but only 1.12 m above the
snow surface and thus closer to the effective radiating surface. The temperature sensor at 9-m height at
Nowata registered a minimum temperature of −30°C
on the morning of the record, giving an inversion
lapse rate of 0.67°C m -1 between 1.5 and 9 m. The
lapse rate between 1.5 m and the snow surface may
have been greater than the lapse rate above 1.5 m,
but due to the lower effective height of the sensor, the
impact of the 38-cm snow depth on the minimum
temperature at 1.5 m is expected to be less than 0.5°C.
Snow depth is not a factor in accepting a temperature
as a record, but it does have a possible local effect on
temperatures.
The counties where the temperatures fell to -27°F
or below on 10 February 2011 are in the Tulsa or Norman NWS County Warning Areas. Forecasts issued
through the day and evening of 9 February 2011 for
the morning of 10 February from those two NWS
forecast offices called for lows of -3° to -13°F from the
Tulsa office and -8° to -15°F from the Norman office.
The Nowata station is not in the NWS weather
observer network, so it is not included in the monthly
summary publication, Climatological Data—Oklahoma. The February 2011 issue of Climatological
Data—Oklahoma indicates the coldest temperature
470 |
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SECOND CHINA-U.S. SYMPOSIUM ON METEOROLOGY:
SEVERE WEATHER AND REGIONAL CLIMATE
VARIABILITY AND PREDICTABILITY
25-27 June, 2013
Qingdao, Shandong Province, China
GOALS
(1) Define the State of Knowledge in the Two Countries for Severe Weather and Regional Climate Variability
and Predictability, and (2) Identify the Most Important Challenges for the Next Decade

CONVENERS

SPONSORS

Director of the Institute of Atmospheric Physics of the
Chinese Academy of Sciences (Professor Huijun
Wang)
President of The University of Oklahoma (former U.S.
Senator David L. Boren)

Chinese Academy of Sciences
Natural Science Foundation of China
Office of the President of The University of Oklahoma
College of Atmospheric and Geographic Sciences and
National Weather Center, The University of Oklahoma

CO-SPONSOR
American Meteorological Society

SCIENTIFIC STEERING COMMITTEES
China - Chair Academician Qing-Cun Zeng (Chinese Academy of Sciences), Yihui Ding, Shouting Gao, Xiuqun
Yang, Chaolin Zhang, Jiang Zhu
United States - Co-Chairs Berrien Moore and Peter Lamb (The University of Oklahoma), Lance Leslie, Robin
O’Malley, David Turner, Louis Uccellini, Xuguang Wang

THEMES
Extreme Weather and Climate -- with emphasis on linkages across the weather-climate interface.
Simulation of Mesoscale Phenomena -- with emphasis on contemporary models (e.g., leading Chinese
model and WRF) and data assimilation and ensemble forecasting systems.

Severe Weather Processes and Predictability -- with emphasis on high impact convective and mesoscale
systems

Climate Predictability at Seasonal-to-Interannual Timescales -- with emphasis on dynamical and
statistical downscaling.

Long-Term (Decadal and Beyond) Climate Simulation and Projection -- with emphasis on regional and
continental scales.
The Symposium is the second in a series. The First Symposium was held at The University of Oklahoma in February 2007.
For further information, please visit the website: http://www.cimms.ou.edu or contact: Dr. Jianqi Sun (86-10-82995107,
sunjq@mail.iap.ac.cn) or the Symposium Co-Chair Dr. Peter Lamb (1-405-325-3041, plamb@ou.edu). Abstracts should be submitted by
April 15, 2013. China- and other Asia- based scientists should send abstracts to Hongmei Tang (tanghongmei@mail.iap.ac.cn); U.S.-based
and other scientists should submit abstracts online at http://www.cimms.ou.edu/symposium/abstract.php. Travel Assistance Grants (provided
by the College of Atmospheric and Geographic Sciences/National Weather Center at The University of Oklahoma) will be available for 15-25
U.S.-based presenters. Application should be made when submitting abstracts.
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in Oklahoma was -29°F on 10 February at Ralston.
This exceeded the previous Oklahoma cold record of
-27°F. According to Climatological Data (by state)
from the National Climatic Data Center, the coldest
temperatures in neighboring states on 10 February 2011 were -17°F at Lipscomb, Texas; -18°F at
Fayetteville, Arkansas; -24°F at Cassville, Missouri;
and -26°F at Mound Valley, Kansas; and the coldest
temperature in the entire United States that day was
-39°F at Embarrass, Minnesota.
Possible all-time state record meteorological
observations are investigated by a combination of
federal and state officials. When the observations in
question are brought to the attention of either a local
NWS Forecast Office or the state climatologist, those
officials can ask for an assembly of the State Climate
Extremes Committee (SCEC). The SCEC was created
in 2006 by the National Climatic Data Center (NCDC)
to enhance and stabilize the evaluation of weather
observations that may have either tied or broken alltime state records. Once verified by the SCEC, NCDC
then becomes the official keeper of those records.
The SCEC is composed of officials from the NCDC
and NWS regional headquarters, local NWS forecast
offices, the Regional Climate Center, and the office
of the state climatologist particular to the location of
the possible record observation being investigated.
The primary concerns of the SCEC in the investigation of the -31°F reading at Nowata were the siting
of the Mesonet location, the calibration of the temperature instrument, and the snow depth below the
instrument (although the latter would not disqualify
a record). The siting of the Mesonet site was approved
by the SCEC with very little discussion. Oklahoma
Mesonet locations are chosen with great care on
level terrain away from anthropogenic influences or
natural obstructions. Photographic evidence from the
day after the possible record-low reading indicates a
snow depth of approximately 38 cm (15 in.). Since
the temperatures remained below freezing through
that time, it is unlikely that any melting occurred
between the time of the reading and the time of the
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photographs, although there may have been some
settling. The Mesonet temperature instrument was
removed by Oklahoma Mesonet technicians soon
after 10 February and found to be in proper working order after testing in the Oklahoma Mesonet’s
calibration lab. With all concerns satisfied, the SCEC
voted unanimously to approve the -31°F reading at
Nowata on 10 February 2011 as the new lowest minimum temperature record for the state of Oklahoma.
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TECHNOLOGY
Real-Time Air Pollution
Data on Smartphones

A new portable sensor in development at the University of
California, San Diego (UCSD)
can deliver urban air pollution
information to individuals via
their personal devices. The CitiSense unit sends real-time data
on ozone, nitrogen dioxide, and
carbon monoxide levels (as well
as temperature, humidity, and
barometric pressure) directly to
smartphones (and even home
computers). Such information is
valuable to those who have health
problems exacerbated by air pollution, and it could also be used
on a larger scale to provide urban
air-quality information that is
far more expansive than what
is currently available from EPA
monitoring stations.
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“We want to get more data and
better data, which we can provide to the public,” says UCSD’s
William Griswold, the lead investigator on the project. “We are
making the invisible visible.”
The sensors, which are small
enough to be comfortably carried, link to the user’s phone via
Bluetooth and use the phone’s GPS
as well as cell-tower triangulation
to monitor the user’s location.
Air-quality data can be observed
on the CitiSense smartphone application, which displays the sensor’s measurements with a colorcoded display that is based on the
EPA’s air-quality ratings, ranging
from green for good conditions to
purple for hazardous conditions.
The sensor was recently tested
by 30 volunteers for 4 weeks, and
results were presented at the 2012

Wireless Health Conference in San
Diego. Users found that pollution
amounts varied depending on
both location and time of day. One
interesting finding was that those
who were doing the most to avoid
adding to the pollution problem,
such as bicyclists, were the people
who were exposed to the highest
levels of pollution. Many users
found they were able to reduce
their exposure to pollution by
adjusting their commuting routes
or by addressing airflow problems
in their workplaces.
Researchers on the project hope
the sensors could eventually be
deployed by large groups of people
to develop a database of urban airquality information useful to both
health organizations and the general public. (Source: University of
California, San Diego)
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The past decade has been characterized by remarkable advances
in meteorological observation, computing techniques, and datavisualization technology. Midlatitude Synoptic Meteorology links
theoretical concepts to modern technology and facilitates the
meaningful application of concepts, theories, and techniques
using real data. As such, it both serves those planning careers
in meteorological research and weather prediction and provides
a template for the application of modern
technology in the classroom.
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