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news
2006 Greenland Ice Sheet Snowmelt From
Spaceborne Microwave Brightness Temperatures
Brightness temperatures over the Greenland ice sheet, as measured by the Special
Sensor Microwave Imager radiometer
(SSM/I) aboard the U.S. Air Force Defense
Meteorological Satellite (DMSP) Program’s
F13 satellite, have now been released (available at ftp://sidads.colorado.edu/pub/DATASETS/brightness-temperatures/easegrid/
ssmi/). These data support the quantification of the number of snow melting days in
2006 (Figure 1a) and the 2006 melting days
anomaly (e.g., the difference between 2006
melting days and the average number of
melting days between 1988 and 2005; Figure 1b). Updated results are fundamental to
long-term trend analyses of snowmelt extent
and duration.
The 2006 melting index (e.g., the number
of melting days × melt extent) follows the
trend derived from the analysis of 1988–2005
data, and ranks seventh when using the
19.35-gigahertz data (with 2005, 2002, 1998,
2004, 1999, and 2003 having a greater melting index). The 2006 melting index ranks
fifth when using the 37-gigahertz data, which
are more sensitive to surface processes (with
1998, 2002, 2005, and 2004 having a greater
melting index).
Maps of melting days, shown in Figure 1,
are obtained by applying a recently proposed
technique using the differences between

nighttime and daytime passes to 19.35-gigahertz
brightness temperatures [Tedesco, 2007]. In
2006, snowmelt extended above 2000 meters
for a considerable number of days (even >10
days in some locations), with those areas
located along most of the west coast (A1),
the southeast (A2), and northeast (A3) of
Greenland experiencing the maximum number of melting days (Figure 1a).
Negative anomaly values (e.g., the number of melting days in 2006 is less than the
average number for the period 1988–2005)
are observed along some areas of the west
coast, at low elevations (Figure 1b). Positive
anomaly values occur along the east coast
at low altitudes, in some locations along the
west coast (e.g., B1), and along the northeast coast (B2). Also, the 2006 anomaly map
reveals that snow in most of the southern
areas melted for a period of 5 or even 10
days (lighter shades of grey) longer than the
average, even at high altitudes (B3).
The scientific tools at our disposal for
linking the snowmelt extent and duration
derived from passive microwave observations and ice sheet processes (such as glacial sliding by migration of surface water to
the ice-bedrock interface) still need to be
refined. However, the data presented here
show a clear pattern, where areas with positive melting anomaly values are consistent

Climate Change as a National Security Issue
The implications of climate change for
national security have been known for some
time, but the issue has gained new exposure
in recent months, in part because of the
release on 16 April of a report on the subject compiled by 11 retired U.S. generals and
admirals under the auspices of the nonprofit
CNA Corporation.
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“Our view is that climate change could be
a threat multiplier in every global region,”
said retired U.S. Air Force General Charles
Wald, one of the authors of the CNAC report,
“National Security and the Threat of Climate
Change.” Speaking before the U.S. Senate
Committee on Foreign Relations on 9 May,
Wald used the Darfur region of Sudan as
an example. Climate was a key instigator of
the current conflict, he said. Long periods
of drought resulted in the loss of both farmland and grazing land to the desert. Nomads
went south in search of water and herding
grounds, which in turn led to conflict with
farming tribes occupying those lands. “It’s
the perfect case study of how existing marginal situations can be exacerbated beyond
the tipping point by climate-related factors,”
Wald said.
The Summary for Policymakers from
Working Group II of the Intergovernmental
Panel on Climate Change, released in April
(see Eos 88(16), 2007), highlighted many
of the potential impacts now put forth as
having implications detrimental to future
national security, such as less clean water
and food in Africa and in other regions

Fig. 1. (a) Number of snow melting days over the Greenland ice sheet in 2006. The axis on the
scale represents days of melting. (b) 2006 melting days anomaly. The axis on the scale represents
the number of days that melting in 2006 deviated from the snow day count averaged between
1988 and 2005.
with patterns of mass loss and surface temperature trends derived from other satellite
missions, such as the Gravity Recovery and
Climate Experiment (GRACE) and the Moderate Resolution Imaging Spectroradiometer
(MODIS) on the Terra and Aqua satellites.

perature daily variations, Geophys. Res. Lett., 34,
L02504, doi:10.1029/2006GL028466.
—MARCO TEDESCO, Joint Center for Earth Systems Technology, University of Maryland Baltimore
County, Baltimore, and NASA Goddard Space Flight
Center, Greenbelt, Md.; Email: mtedesco@umbc.edu
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where people are already stressed by marginal living conditions. The CNAC report
warns that climate change could exacerbate these conditions, causing widespread
political instability that could have implications for the security of nations around the
world.
The report has already been the subject
of multiple hearings before committees of
the U.S. Congress and is just one sign of
increasing interest in the subject. The United
Nations (U.N.) Security Council, for example, held its first ever discussion on climate
change on 17 April, and legislation currently
proposed before the U.S. Congress would
direct the National Intelligence Council to
produce a National Intelligence Estimate on
the security implications of global climate
change.
The CNAC report was not the first to recognize the potential threat of climate change
to national security. The U.S. Department of
Defense commissioned its own report on the
topic in 2003, and the German Federal Ministry for the Environment, Nature Conservation, and Nuclear Safety presented a similar
report to the U.N. Framework Convention on
Climate Change in 2002. However, this new
report is gaining far more attention.

One reason may lie in how the authors
analyze risk; the CNAC report notes that
the military cannot wait for certainty to act.
“Failing to act because a warning isn’t precise enough is unacceptable,” they wrote.
In addition, the authors observed that
addressing climate change could also lead
to increased energy security, a topic of interest even to those in government who may be
skeptical about climate change.
“One way to move forward on this issue of
climate change is to rethink our relationship
to energy without getting into the debate on
the science,” said retired U.S. Air Force Lieutenant General Lawrence Farrell, Jr. Farrell
and other authors of the CNAC report spoke
at a 14 May discussion held by the Woodrow
Wilson International Center for Scholars in
Washington, D.C. Farrell continued, “Many
of the things which we can do to change
energy consumption will also help us to
begin to play a leadership role on climate
solutions.”
The CNAC report is available at http://
securityandclimate.cna.org/

ers to find other ways to feed their families;
one result is an increased number of people
attempting to migrate to Europe. The report
calls on rich nations to devote US$100 billion each year to help poor people adapt
to changing weather patterns. The report,
“Human tide: the real migration crisis,” is
available at http://www.christian-aid.org.uk/
indepth/705caweekreport/
Detailed Envisat land images now available New detailed land cover images
derived from the European Space Agency
satellite Envisat are now being made available on the ESA’s GlobCover Web site (http://
ionia.terradue.com/index.asp). The images
are 10 times sharper than any previous
global satellite map. Bimonthly composites
for May–June 2005 and March–April 2006
are already accessible, and additional composites will be made available on 19 June as
the first part of a global land cover map of
Eurasia. The composites, which are derived
from Envisat’s Medium Resolution Imaging
Spectrometer (MERIS), will support international efforts in modeling the extent and
impacts of climate change, studying ecosystems, and plotting land-use trends.
U.S. President proposes new fuel
standards U.S. President George W. Bush
in a 14 May speech proposed several steps
meant to decrease U.S. gasoline consumption by 20% over the next 10 years. Proposed
legislation the administration sent to the
U.S. Congress would increase the supply

of renewable and alternative fuels to 35 billion gallons by 2017, which would displace
about 15% of projected fuel use, and would
set tighter fuel standards for cars. In addition, in response to the April U.S. Supreme
Court ruling against the U.S. Environmental
Protection Agency on regulating greenhouse
gas emissions, the president instructed federal agencies to coordinate their activities when developing regulations that may
affect greenhouse gas emissions from motor
vehicles.
Nominations sought for National Geospatial Advisory Committee The U.S.
Department of the Interior is seeking nominations for a new National Geospatial Advisory Committee that will provide advice on
the management of national geospatial programs and the development of the National
Spatial Data Infrastructure. The NSDI is
intended to promote the sharing of geospatial data throughout the government and the
private, academic, and non-profit sectors.
The new advisory committee will consist
of 20–25 members who will be selected to
achieve a balanced representation of partners involved in national geospatial activities. Nominations are due 28 June. Additional information is available at http://www.
usgs.gov/newsroom/article.asp?ID=1666
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In Brief
Huge waves tracked across Indian
Ocean Eleven-meter-high waves that
struck Réunion Island on 12 May have been
detected with the European Space Agency
satellite Envisat. The waves originated from
very intense storm winds south of Cape
Town, South Africa, on 8 May and traveled
northeast for nearly 4000 kilometers before
hitting the island’s southern port of Saint
Pierre, leaving two fishermen missing and
flooding homes and businesses. Bertrand
Chapron of the French Research Institute
for Exploitation of the Sea, one of the scientists who used the Envisat Synthetic Aperture Radar data to track the waves, said that
in the future the same technology might be
used to better predict the arrival time and
intensity of these types of waves.
Refugee numbers could increase
due to climate change Climate change
could push the number of refugees globally
to more than one billion by 2050, according to a new report from the British charity Christian Aid. Currently, there are about
155 million ‘internally displaced persons’
worldwide, driven from their homes due to
conflict, ethnic persecution, or natural disasters. The addition of climate change and
growing population numbers could exacerbate these ongoing problems. In the report,
Mali is presented as a case study where
ongoing climate change is forcing farm-
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