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Subtropical South America experiences
some of the world’s most intense deep
convective storms, which generate heavy
precipitation. To study such storms, scientists
commonly use the Precipitation Radar on the
Tropical Rainfall Measuring Mission (TRMM)
satellite. However, studies have shown that
the algorithm used to estimate rainfall from
this instrument tends to significantly underestimate precipitation in regions of intense
deep convection over land.
To better understand the source of bias
in the TRMM Precipitation Radar algorithm,
Rasmussen et al. focus on intense convective
storms in tropical and subtropical South
America, investigating the bias in the rainfall estimates from four different types of
storms. They determined the range of probable errors introduced by the TRMM
Precipitation Radar algorithm.
The improved knowledge of the sources of
biases in TRMM data could help improve
scientists’ understanding of the effects of

Clouds’ effects on daily temperature
Clouds reflect some incoming sunlight, tending to cool Earth’s surface, but they also trap
some heat leaving Earth’s surface, causing
warming. These effects, known as cloud radiative forcing, play a key role in temperature
variations on Earth’s surface and thus are
important for climate modeling.
However, the precise effects of cloud cover
on the diurnal temperature cycle have not
been well documented. Betts et al. provide a
detailed analysis of a 40-year data set of
hourly observations from 14 climate stations
across the Canadian Prairies to determine
how clouds affect daily maximum and minimum temperatures and the daily ranges of
temperature and humidity.
The scientists found that from April through
October, maximum temperatures and diurnal
ranges of temperature and relative humidity
increase with decreasing cloud cover, while
minimum temperature is almost independent
of cloud cover. However, during winter months,
both maximum and minimum temperatures
fall with decreasing cloud cover. The study
could help improve modeling the effects of
cloud radiative forcing on Earth’s surface
temperature. (Journal of Geophysical
Research-Atmospheres, doi:10.1002/jgrd.50593,
2013) —EB

Independent observations corroborate
surface air temperature record
One of the most important foundations of
scientists’ understanding of global climate
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Precipitation underestimated
in extreme storms in South America

A thunderstorm near the foothills of Argentina.
intense deep convective storms on total
rainfall. Although the study focuses on South
America, the authors note that the results

could also be relevant to other regions that
experience intense convection. (Geophysical
Research Letters, doi:10.1002/grl.50651) —EB

change is the land surface air temperature
record, the long-term observations of air
temperature measured 2 meters above the
ground. These observations have been made
around the world, for more than a century in
some places. The air temperature records
have shown a long-term warming trend due
mainly to anthropogenic climate change, and
variability seen in the air temperature record
is used to guide models of the future climate.
Throughout the long observational record,
of course, the techniques used to measure air
temperature have evolved. Observation stations have been moved, the land around the
stations has changed, and the distribution of
research stations has been heavier in urban
and agricultural regions than in remote plots
of land. Gridded temperature data sets have
been designed to account for these biases
and sources of uncertainty. However, for
these and other reasons, some scientists and
political figures have questioned the accuracy
and validity of the historical air temperature
record, arguing against its usefulness for understanding historical temperature trends and
variability.
In response to these critics, Compo et al.
calculated an independent record of historical land surface air temperatures that used
a range of historical observations but did not
use any measurements of air temperature
itself. As such, any problems in the existing
air temperature record that stem from changing techniques or tools or other factors would
not appear in the authors’ new record.
The authors found that their independent

temperature record largely aligned with
existing air temperature records from 1901 to
2010, corroborating the validity of the widely
used land surface air temperature record.
(Geophysical Research Letters, doi:10.1002/
grl.50425, 2013) —CS
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Younger sediments more likely
to be eroded by meandering rivers
The duration of the journey that an individual grain of sand takes as it bounces its
way down the length of a river is incredibly
difficult, if not impossible, to determine.
Finding the answer to that question could be
useful because the amount of time that
sediment spends in a river can affect how
pollutants or other materials move through
the system. At the bulk scale, sediment balance measurements, comparing the inputs
and outflows of sediment, can be used to
help calculate how much sediment is moving through a waterway. Figuring out the
storage time of particular grains is more
difficult because in meandering rivers individual grains of sediment deposited along
the banks may be subsequently eroded years
or even millennia later—whenever the river
meanders back to where the sediment was
deposited. Being able to calculate the total
trip times of particular bits of sediment means
being able to properly model this long-term
deposition- storage mechanism.
Traditionally, researchers modeling
sediment storage have assumed that rivers
meander randomly, meaning that all
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Early on a winter morning a few years
ago, many residents of western Norway
who lived or worked along the shores of the
nation’s fjords were startled to see the calm
morning waters suddenly begin to rise and
fall. Starting at around 7:15 A.M. local time
and continuing for nearly 3 hours, waves up
to 1.5 meters high coursed through the previously still fjord waters. The scene was captured by security cameras and by people
with cell phones, reported to local media,
and investigated by a local newspaper. Drawing on this footage, and using a computational model and observations from a nearby
seismic station, Bondevik et al. identified
the cause of the waves—the powerful magnitude 9.0 Tohoku earthquake that hit off the
coast of Japan half an hour earlier.
In closed or semienclosed bodies of
water, seismic waves can trigger standing
waves known as “seiches.” Seiching had
not been recorded in Norway’s fjords since
1950. Scientists have traditionally thought
that seiching is caused by seismic surface
waves, but the authors found that the fjord
seiching was initiated before the surface
waves had arrived. Using seismic observations and a model for local fjord behavior,
they found that in this case the seiching
was triggered by S waves, which travel
through Earth’s body, and later was
amplified by Love waves, which travel on
Earth’s surface. There are a lot of open
questions surrounding the connection
between earthquakes and seiching, but the
authors’ research supports the idea that
not all earthquakes will cause seiching in
all enclosed bodies of water. The occurrence of the Japanese earthquake- induced
seiches depended on the period and
deposited sediments are equally likely to be
eroded. In a new study, however, Bradley and
Tucker found that river meandering, and
hence sediment erosion, follows a complex
relationship that shows that sediments that
had been in storage for less time were more
likely to be eroded. Using a river-meandering
model, they found that the age- erodibility
relationship breaks into three groupings: In
sediments that had been in storage for a few
hundred to a few thousand years, grains were
eroded equally; in sediments stored from a
few thousand to tens of thousands of years,
younger grains were more likely to be eroded;
and in older sediments, there was no clear
trend. (Journal of Geophysical Research- Earth
Surface, doi:10.1002/jgrf.20083, 2013) —CS

Models find large natural variability
in future regional sea level rise
Melting glaciers, ice caps, and ice sheets
and thermal expansion of seawater, along
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An earthquake in Japan caused
large waves in Norwegian fjords

The largest seiche waves recorded on 11 March 2011 happened in the Aurland-Flåm fjord,
pictured here.
orientation of the seismic waves aligning
with the natural frequency and orientation

of the body of water. (Geophysical Research
Letters, doi:10.1002/grl.50639, 2013) —CS

with groundwater depletion, have already
caused the global ocean to rise at a rate of
1.8 centimeters per decade over the past
century. In recent decades the pace has
climbed to 3.1 centimeters per decade. As the
atmospheric greenhouse gas concentration
continues to rise, so will the oceans.
Forecasts of exactly how much the sea
level will rise in specific regions, however,
come with uncertainty due to factors such as
the structural design of climate models or
questions about what steps people will take to
mitigate climate change. Another source of
uncertainty stems from natural climate
variability, the year-to-year and decade-todecade shifts in regional weather. While
uncertainty in model development and future
behavior can be reduced with work and time,
natural variability is an irreducible component of the problem. This natural variability is
the focus of a modeling study by Hu and Deser.
Using an ensemble of 40 simulations with
the same climate model and an identical

increase in greenhouse gases but with slight
perturbations to the atmosphere’s initial state,
the authors calculated the expected variability in regional sea level rise. Their approach
ignores bulk sea level rise because of melting
glacier ice, instead focusing only on regional
changes due to natural variability. For the
period 2000 to 2060, the authors found that
regional sea level rise could vary by more
than a factor of 2. For example, they found
that San Francisco could expect between
4.3 and 9.6 centimeters of sea level rise,
Boston between 10 and 21 centimeters, and
Shanghai between 4.6 and 16 centimeters.
The variability is largely a result of natural
shifts in oceanic and atmospheric circulation
patterns. (Geophysical Research Letters,
doi:10.1002/grl.50531, 2013) —CS
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