NEWS AND NOTES
More Complete
R ainfall Information
for Climate Monitoring

Both satellite monitoring and
ground-based measuring stations
provide rainfall measurements,
but data from these sources have
limitations. For example, measurements derived from satellite data
can be thrown off by complex terrain, and ground-based data can
be limited by a lack of stations in
some locations. Additionally, the
information from the two sources
has never before been integrated in
a useful way. But a collaboration of
researchers from the University of
California, Santa Barbara (UCSB)
and the United States Geological
Survey (USGS) has produced a

“

new blended dataset that combines
worldwide rainfall measurements
from both space and the ground to
create data that can be utilized in
environmental research as well as
drought and famine early-warning
efforts.
The Climate Hazards Group
Infrared Precipitation with Stations (CHIRPS) dataset incorporates 0.05°-resolution satellite
imagery with data from more
than 50,000 ground-based rainfall
stations to create gridded rainfall
time series dating back to 1981. It
“seeks to blend the best qualities
of rainfall station observations,
satellite temperature data, and
rainfall’s unique spatial characteristics to create the best available

ECHOES

This is really happening.There’s nothing to stop it now.”
—Thomas P. Wagner, NASA program scientist for the cryosphere, on
the recent finding that large portions of the West Antarctica Ice Sheet
(WAIS) have begun collapsing in what appears to be an irreversible trend
exacerbated by climate change. A complete collapse of the WAIS could
lead to a global sea level rise of up to 16 feet. Two recent studies, one
published in Science and the other in Geophysical Research Letters, both
found that naturally occurring warm water is being brought upward
toward the ice sheet as stronger winds blow in the Antarctic region,
creating a potentially catastrophic instability in the WAIS. One of the
papers suggests this would result in the ice sheet melting into the
Southern Ocean in the next 200–900 years. The intensification of
winds around the Antarctic region has been linked by most scientists
to anthropogenic climate change, although other influences could be
natural or related to the Antarctic ozone hole. Regardless of the cause,
the lead author of the Science article, Ian Joughin of the University
of Washington, suggests that the demise of the ice sheet is unalterable, and that even a return of the melt rate to prior levels would be
“too little, too late . . . [because] there’s no stabilization mechanism.”
[Source : The New York Times]
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rainfall information for climate
and agricultural monitoring,”
according to Gregory J. Husak of
UCSB, who coauthored a recent
USGS publication about CHIRPS.
Officials who monitor drought
and rainfall can use the dataset
for near-real-time, high-resolution data covering all longitudes
and latitudes between 50°S and
50°N. The measurements can be
incorporated into climate models
to predict agricultural conditions.
It has already been used to determine that rainfall in Kenya’s Rift
Valley in April of this year was
the lowest in 34 years, thus preparing farmers there for drought
conditions.
“The whole point of the dataset
is to be able to take recent droughts
and place them in a historical
context,” said Chris Funk of the
USGS, who also coauthored the
recent publication.
W h i le t he USG S i s u si ng
CHIR PS to monitor specif ic
drought-prone areas, researchers
are also utilizing it to learn more
about rainfall patterns worldwide. For example, the data suggest that decreased precipitation
in the U.S. Southwest and eastern
East Africa is “likely linked to
warming in the western Pacific
and eastern Indian oceans,” explains Funk.
The CHIRPS dataset is available online at http://chg.geog.ucsb
.edu /dat a /chirps /. [Sources:
fondriest.com, University of California, Santa Barbara]
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Local Factors
Impact Decomposition
More than Climate

Understanding how organic matter breaks down is important to
climate science because decomposition is a vital part of the
carbon cycle. Researchers have
generally believed that climate
is the most important influence
on such decomposition, but a
new study recently published in
Nature Climate Change suggests
that local factors such as animal
populations and the abundance
of soil fungi actually have a much
greater impact than climate. The
finding could help enhance climate projections.
“We’re reaching the wrong
conclusion about the major controls on decomposition because
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of the way we’ve traditiona lly collected and looked at our
data,” explains Mark A. Bradford
of Yale University, lead author
of the study. “That in turn will
weaken the effectiveness of climate prediction.”
To more accurately determine
local effects on decomposition, a
team of scientists scattered 160
blocks of wood from pine trees
across five temperate forests in
the eastern United States ranging from Connecticut to Florida,
an area where the average annual
temperature varies by about 11°C
between north and south. While
they chose similar forests for
the study to concentrate on how
climate impacts decomposition,
they placed the wood blocks in
differing kinds of terrain in order

to also accurately represent the
topographical variety of forests
and spotlight local decomposition
responses rather than regional
factors.
“[W]e put some blocks on
south-facing slopes, where they
would be warmer in the summer, and others on north-facing
slopes where it’s colder,” explains
Bradford. “We put some on top of
ridges and others next to streams
where it was wetter.”
The team then monitored the
decomposition of the wood over
a 13-month period and evaluated
the climatic and local impacts
by measuring how much carbon
had been absorbed into microbes
growing on the wood or released
directly into the atmosphere as
CO2. They found that about 75%

SEPTEMBER 2014
Unauthenticated | Downloaded 01/09/23 04:48 AM UTC

of the variation in the decomposing wood could be attributed to
local factors, and about 25% of
the breakdown was from climatic
factors. The study stated that most
research investigating climate’s
influence on decomposition has
used a mean response across regional and global areas, which
according to the study’s abstract
can often be “irrelevant and mis-

leading” and cause local factors to
be overlooked.
According to Bradford, the
findings suggest that in order to
help climate modelers improve
their models, “field ecologists
like me [need] to go out and get
much richer datasets with much
more information” on other factors besides climate that play a
role in decomposition.

“We shouldn’t aggregate away
information,” Bradford says.
“We should make measurements
at those local scales to capture all
of the importance [sic] processes
that affect ecosystem functioning. Then the modelers will have
far richer datasets to test their
models against and see if they
work.” [Source: Yale University]

ON THE WEB
Crowdsourcing Storm
Effects on Coastlines

Over the last 20 years, the U.S.
Geological Survey (USGS) has
compiled close to 150,000 aerial
photographs of the Atlantic and
Gulf coastlines taken after extreme storms. These high-resolution photos are captured from low
altitudes and can be compared to
earlier photos to identify changes
in the coastline caused by the
storms. The information can be
used to elucidate the destructive
effects of hurricanes and other
storms and enhance predictive
models of coastal erosion and
damage.
However, according to Sophia
Liu of the USGS, “[c]omputers
cannot yet automatically identify damages and geomorphic
changes to the coast from the
oblique aeria l photographs,”
so t herefore “[h]uma n intelligence is still needed to f inish the job.” Because the USGS
does not have t he personnel
to study so many photos, they
created a website called “USGS
iCoast—Did the Coast Change?”
(http://coastal.er.usgs.gov/icoast
/about.php) to invite the public to assist. Visitors to the site
AMERICAN METEOROLOGICAL SOCIETY

can select random photos or
choose specific locations from a
map, and then compare pre- and
poststorm images and identify
changes to the coastline using
predefined tag buttons.
Current mathematical models
of coastal damage are developed
from data on dune elevation and
predicted wave action during
storms. Adding information from
volunteers visiting the website

will aid in validating the models
and improving damage predictions before future storms hit.
“After an event like Hurricane
Sandy, there is always a great interest in our photographs,” notes
Barbara Poore of the USGS. “The
USGS iCoast team hopes that people will [use the photos to] learn
about coastal change and about
their personal vulnerabilities to
extreme storms.” [Source: USGS]
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PAPERS OF NOTE
ITCZ Most Sensitive to
Out-of-Tropics Thermal
Forcing

The intertropical convergence
zone (ITCZ) is quite narrow,
meaning that some of the rainiest
spots in the tropics are located
just a few hundred kilometers
from the Earth’s driest deserts.
Small changes in the position of
the ITCZ can thus greatly perturb
local precipitation, so it is important to understand how the ITCZ
might shift in response to heating
anomalies. Many previous studies have demonstrated that the
ITCZ can respond to heating well
outside the tropics. For example,
northern high-latitude cooling
from either increasing Arctic sea
ice cover or a weakened Atlantic
thermohaline circulation shifts
the ITCZ southward. Although
high-latitude impacts on the ITCZ
have been demonstrated by many
studies, it is natural to expect
tropical thermal forcing would
be more effective at shifting the
ITCZ. However, our research
shows that high-latitude thermal
forcing can actually cause a larger

shift in the ITCZ than equivalent
thermal forcing applied in the
tropics.
We designed a series of model
experiments to examine how
effective thermal forcing in different latitude bands is at shifting
the ITCZ. In aquaplanet simulations with the Geophysical Fluid
Dynamics Laboratory (GFDL)
Atmospheric Model, version 2
(AM2), heating is prescribed in
the slab ocean lower boundary
in the Northern Hemisphere,
and cooling of equal magnitude
is placed in the Southern Hemisphere. The meridional position of
thermal forcing is systematically
varied from the deep tropics to
the high latitudes, while adjusting the maximum amplitude of
the forcing to ensure that the total
heating and cooling are the same
in all cases.
In the absence of radiative
feedbacks, tropical forcing is indeed more effective at shifting the
ITCZ. This is because the impact
of thermal forcing outside the
tropics diminishes on its way toward the equator by quasidiffusive

transport of energy. However, in
AM2, cloud shortwave responses
substantially amplify the effective
strength of high-latitude thermal
forcing. The applied ocean heating
is accompanied by reductions in
low cloud cover, thus resulting in a
much larger temperature response
in the extratropics, and a larger
ITCZ shift. A theoretical framework based on energetics is useful
to explain the degree of shifts.
Our study emphasizes the great
importance of the high latitudes
in determining the position of
the ITCZ. Furthermore, the highlatitude influence on the tropics
will become more significant in
the future because the Arctic is
expected to continue to warm
much more rapidly compared to
the rest of the globe as a result of
anthropogenic climate change.—
Jeongbin Seo (Ulsan National Institute of Science and
Technology), S. M. Kang, and
D. M. W. Frierson. “Sensitivity
of Intertropical Convergence Zone
Movement to the Latitudinal Position of Thermal Forcing,” in the
April Journal of Climate.

A GOOD SIGN FOR CLEANER AIR

I

f you’re like most people, you probably consider billboards to be an eyesore—a kind of pollution, if you
will. Researchers in Peru are attempting to turn that perception around by creating a billboard that
scrubs air pollution out of the sky and coverts it to clean air. Created by researchers at Peru’s University of Engineering and Technology (UTEC), the billboard uses an air filtration system that employs water to cleanse the dirty air, trapping pollutants in the water and allowing pristine air to be emitted back
into the atmosphere.The first of the cleansing billboards is located in Lima, which according to World
Meteorological Organization statistics has the highest air pollution levels in South America.The billboard can purify 100,000 cubic meters of air per day, which the researchers compare to the air-cleaning
capacity of 1,200 mature trees. Along with removing common urban air pollution, the billboard is also
able to absorb the various harmful dust, metal, and stone particles produced at construction sites, and
it can even eliminate airborne bacteria. It has a cleaning radius of five city blocks and uses only 2.5 kilowatts of electricity per hour to operate—roughly equivalent to an emergency home generator. Scientists at UTEC previously developed a billboard in Lima that converted air into drinkable water.
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TECHNOLOGY
New Thermometer Sets
Standard for Accuracy

A thermometer has been developed that its creators say can
measure temperature differences
at unprecedented accuracy. The
nano-Kelvin thermometer operates on the same principle behind
the phenomenon known as the
“whispering gallery,” in which
low-decibel sound travels along
the curve of an elliptical space
and returns audibly to the spot
from where it originated (for
example, at St. Paul’s Cathedral
in London). In this case, beams
of red and green light are injected
into a spinning crystalline disk,
where they race around the edge
thousands of times. When the
cr ysta l is heated, it expands,
causing the speeds of the two
colors to change depending on
the temperature of the crystal.
Measuring the relative differences between those speeds can yield
temperature changes within the
disk to 30 billionths of a degree.
By comparison, previous lightbased thermometers only measured changes to 100 billionths
of a degree.
“To emphasize how precise this
is, when we examine the temperature of an object we find that it is
always fluctuating,” explains the
University of Adelaide’s Andre
Luiten, coauthor of a paper on the
thermometer recently published
in Physical Review Letters. “We
all knew that if you looked closely
enough you find that all the atoms
in any material are always jiggling
about, but we actually see this
unceasing f luctuation with our
thermometer, showing that the
microscopic world is always in
motion.”
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While it is possible to take even
more precise temperature readings in cryogenic environments
near absolute zero, “[w]e believe
this is the best measurement ever
made of temperature—at room
temperature,” states Luiten. He
notes that the methodology behind
the thermometer could be used
for other types of sensitive measurements, such as pressure and
humidity. [Source: University of
Adelaide]

Remotely Sensed CO2
Emissions Show Promise
for Satellite Measurements

compare emissions from two coalfired power plants in northwest
New Mexico over a four-month period. The spectrometers observed
plumes of CO2 and other pollutants
in the entire atmospheric column
above the plants—just as satellitebased spectrometers would when
look ing down on Earth. And
while past satellite measurements
have been problematic because of
limited range and low resolution,
the new study successfully verified
its total-column measurements
against in situ observations by instack sensors at the power plants.
The measurements “provide
a metric to exa mine and assess future satellite-monitoring
AMS
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strategies,”
says studyBulletinAMS3.0625x4.562
coauthor
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“

ECHOES

This is unique in my experience.”
—Matt Crowther, senior meteorologist for The Weather Channel and
an experienced storm chaser, commenting on the simultaneous occurrence of two intense tornadoes in Pilger, Nebraska, in mid-June. While
twin tornadoes have been documented periodically—one such incident
in 1965 left 14 people dead in Indiana—the size, strength, and lifespan
of both Nebraska twisters set them apart from most other incidences
of dual tornadoes. “In all other cases I have seen, one tornado may last
for a little while fairly close to another, but nothing like what happened
[in Nebraska],” Crowther noted. At press time, scientists were still
trying to determine what caused the twin vortexes, with some suggesting occlusion—in which the initial tornado is surrounded by cool, dry air
and usually (but not always) weakens while nearby the same supercell
thunderstorm has enough energy for another twister to form where the
environment is still favorably warm and moist. Another theory was that
the tornado’s main vortex broke down into equally large and powerful
vortexes, while others speculated that the twisters came from two entirely separate supercells. Whatever the cause of the tornadoes—which
killed two and injured dozens—most scientists agreed that the event was
highly unusual. “I’ve seen all sorts of weather, but I’ve never seen the data
for two tornadoes at the same time like this,” said Jeff Weber, who has
worked at UCAR for 16 years. [Sources : weather.com, NBC News]

The

Harry Otten Prize
for Innovation in Meteorology

Manvendra Dubey of Los Alamos
National Laboratory. Such spacebased verification is favored over
emissions data as the most effective
way to accurately and uniformly
measure carbon output across the
globe. In some countries, data reports are unreliable; in China, for
example, “provincial and national
CO2 emissions do not agree,” notes
Dubey. “There is a large gap between the two. We need to know
which is right for accurate accounting and future targets.”
The study also showed that
70%–75% of the atmosphere within about a 6-mile region of the
two plants—San Juan Generating
Station and Four Corners Generating Station—is polluted with
their emissions. [Source: Climate
Central]

An award for ideas
that make meteorology more useful for society

The Harry Otten Prize is a prize of 25000 Euro that is
awarded every two years for the best innovative idea in
Meteorology.
The prize encourages individuals and small groups to
propose new ideas of how meteorology in a practical way
can move society forward.
The next prize will be awarded during the meeting of the
European Meteorological Society in Sofia, Bulgaria,
7-11 September 2015.
Ideas for the prize may be submitted from
15 October 2014 until the closing date of 10 March 2015.
The endowment for the prize was created by Harry Otten,
the founder of Meteo Consult/MeteoGroup, the largest
private weather company in Europe.

For additional information please see
www.harry-otten-prize.org
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CLIMATE APPLICATIONS
SOLAR COOKING IN THE SAHEL
by

Beth Newton, Sophie Cowie, Derk Rijks, Jamie Banks, Helen Brindley, and John H. Marsham

EXISTING USE OF SOLAR COOKERS IN THE
SAHEL. Solar cookers cook
food by focusing direct-beam
solar energy. Figure 1 shows
a simple cooker consisting of
aluminum foil glued onto a
cardboard panel and a dark
cooking pot contained in a
clear plastic bag to retain the
warm air. Such a cooker can
cook even dried food in less
than three hours as long as
sunshine is available, allowing morning cooking of the
midday meal and afternoon
cooking of the evening meal
(which can be kept warm in
simple thermos bags made
from waste materials).
Agrometeorological Applications Associates and Fig. 1. A solar cooker in use in Chad. Foil glued to cardboard reflects energy
TchadSolaire (AAA/TS) have onto a darkened cooking pot placed inside a clear plastic bag, cooking even
been training refugees and dried food in around 3 h.
the indigenous population in
Chad to use and manufacture solar cookers since 2005. tributions under the Carbon Credit scheme that will
In several camps, teams of refugee women now handle initially cover about 40,000 families). According to data
most of the maintenance and furnishing of cookers, from AAA/TS, wood is still needed for the early morntraining, and finance (including the impending con- ing meal for children (about 12% of traditional daily
energy needs) for about 20–30 days per year when dust
prevents solar cooking, and for afternoon cooking durAFFILIATIONS: Newton —Climate and Geohazard Services,
ing the rainy season (also about 20–30 days per year).
School of Earth and Environment, University of Leeds, Leeds, United
The program has support from the Government
Kingdom; Cowie—School of Earth and Environment, University of
of Chad, in the context of its actions to preserve
Leeds, Leeds, United Kingdom; Rijks—Agrometeorological Applications Associates/TchadSolaire, Ferney-Voltaire, France; Banks and
the environment. It has also found, gradually, total
Brindley—Space and Atmospheric Physics Group, Imperial College,
approval—and indeed, enthusiasm—from men.
London, United Kingdom; Marsham —water@leeds, School of Earth
The sharing of knowledge with the surroundand Environment, University of Leeds, Leeds, United Kingdom
ing population, and the distribution of cookers
CORRESPONDING AUTHOR: John Marsham, School of Earth
to them, has greatly reduced conf licts. Key to
and Environment, University of Leeds, Leeds, LS2 9JT, UK
acceptance is that solar energy is freely and eqE-mail: J.Marsham@leeds.ac.uk
uitably distributed. The program has a positive efDOI:10.1175/BAMS-D-13-00182.1
fect on six of the eight UN millennium goals (www
A supplement to this article is available online (10.1175/BAMS-D-13-00182.2).
.un.org/millenniumgoals/) and is neutral for the other
two. Solar cookers are therefore a cheap, practical tool for
©2014 American Meteorological Society
sustainable development, which can be built and mainAMERICAN METEOROLOGICAL SOCIETY
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tained without access to expensive tools or machinery.
Planning of expansion of solar cooking to other regions
in northern Africa would be facilitated by a more precise
assessment of the availability of direct solar energy.
A CLIMATOLOGY FOR SOLAR COOKING.
Solar cookers require direct sunshine for effective
cooking, so clouds or heavy atmospheric dust loads can
slow down or prevent their use. Surface meteorological
(“SYNOP”) stations record the daily hours of direct
sunshine (exceeding 120 W m–2, with a resolution of
0.1 h) and were used to generate a climatology of days
with greater than 6 h available for cooking (“cooking
days”; locations of SYNOPs used are shown in supplementary Fig. ES1). SYNOP station records of sunshine
hours are often made using Campbell-Stokes sunshine
recorders. Scattered clouds can give errors of up to 20%
for these data, and due to humidity the threshold for recording direct sunshine can vary from 70 to 280 W m–2.
However, in the dry areas suitable for solar cooking we
do not expect large threshold variations, and we expect
errors from dew and frost to be negligible.
The SYNOP dataset is very sparse in many parts
of Africa and therefore is complemented by the use
of geostationary satellite data. Various climatologies
of surface solar radiation already exist (e.g., NASA

Fig. 2. Comparison of monthly means of the percentage of days with at least 6 h with > 120 W m –2 of direct
solar irradiance (“cooking days”) observed at surface
stations and calculated from cloud-free SEVIRI AODs.
As expected, SEVIRI gives lower values than the surface observations (see text).
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GEWEX surface radiation budget data, ISCCP FD RadFlux and NASA/LaRC surface meteorology and solar
energy data). However, these have a temporal resolution
of at best three hours and extend, at present, only to
June 2007 (at the latest). Higher temporal resolution
surface insolation records are derived from SEVIRI
(Spinning Enhanced Visible and Infrared Imager) on
board the Meteosat Second Generation satellite series
by EUMETSAT’s Land Satellite Application Facility,
but the approach uses a fixed aerosol climatology.
Therefore, to obtain a climatology that accounts for
subdaily variability in dust and cloud amount, we make
use of a high temporal resolution record of aerosol optical depths (AODs) derived from SEVIRI.
Direct surface solar irradiance was derived using
the Beer-Lambert law using AODs retrieved from SEVIRI. AOD retrievals are performed for land pixels designated as cloud-free, for solar zenith and view angles
less than 70°, and were made available for this study
for the period 2008–12, at a half-hourly time resolution
between 0600 and 1600 UTC. The mean monthly percentages of “cooking days” were found from these data.
Since SEVIRI AODs were only available between 0600
and 1600 UTC, there are some locations and periods
that have solar zeniths less than 70° that are missing
in the AOD record. Here, cooking hours were simply
scaled to allow for these missing periods.
To assess the validity of the monthly-mean cooking
days from SEVIRI, Fig. 2 shows a comparison with the
SYNOP results with the best-fit straight line shown.
Locations on coasts and rivers (where subpixel inhomogeneity is likely to be the cause of apparently excessive
cloud flagging) and at high latitudes during December
(where there are insufficient retrievals for good comparison) were excluded. Results from the two methods
are reasonably well correlated (correlation coefficient
of 0.52), but means from SEVIRI are lower than from
surface observations, particularly for lower values. This
systematic difference cannot be explained by typical
errors in SYNOP data or SEVIRI AODs, and is likely
mainly due to the cloud masking of SEVIRI; optically
thin and partial cloud cover in the SEVIRI pixel is likely
masked in the satellite data, while having minimal or
no effect on the surface observations, and our analysis
suggests some excessive cloud masking persists around
areas such as coasts and rivers. SEVIRI AODs are also
only retrieved for solar zeniths less than 70°, whereas
surface observations are continuous. Figure 2 shows
that although absolute values from SEVIRI are biased
low, we expect SEVIRI to be valuable for examining
spatial and temporal variations in cooking days.
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Figure 3 shows the annual mean percentage of
cooking days, along with monthly means from July
and January, from both SEVIRI and surface observations in the Sahel (other months are shown in
supplementary Figs. ES2–ES4). Consistent with the
practical experience of AAA/TS, Fig. 3 shows 80% to
almost 100% of days in northern Chad can be classified as “cooking days.” Figures 3b, d, and f allow a
station-by-station comparison of SEVIRI with SYNOP
data. Consistent with Fig. 2, where SEVIRI reports low
values, SYNOP values are significantly higher, but the
spatial patterns are similar in each dataset. We note
two additional caveats of SEVIRI. Validation indicates

that its capabilities are strongest over drier and less
vegetated surfaces such as those found in the Sahara
and Sahel. Biomass-burning aerosol may be significant
over the Sahel in winter, and SEVIRI AODs may miss
this unless it is masked as cloud, although here SYNOP
values are still greater than those from SEVIRI.
There are three main factors affecting whether
cooking is possible: solar geometry, clouds, and
dust. In boreal winter, the greater solar irradiance in
lower latitudes is a strong control (Fig. 3e), whereas in
boreal summer (Fig. 3c), clouds associated with the
West African monsoon dominate and often prevent
cooking in many regions south of 15°N. Summertime

Fig. 3. Mean percentage of days with more than 6 h with direct solar irradiance >120 W m –2 (“cooking days”)
during (a,b) the whole year, (c,d) Jul, and (e,f) Jan. (a), (c), and (e) show results calculated from SEVIRI AODs
and cloud mask. (b), (d), and (f) show results from surface observations (red) and closest SEVIRI pixel (black).
Note that for clarity these only show surface stations in the Sahel area and not all the surface stations used in
Fig. 2 (i.e., not those in Libya, Tunisia, Egypt, Chad, and Mauritania; see Fig. ES1 in online supplement).
AMERICAN METEOROLOGICAL SOCIETY
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clouds also affect cooking in the Atlas Mountains and
around the coasts of the Arabian Peninsula (although
many daylight hours were missing in Arabia, so the
scaling correction there was significant). In January,
clouds are mainly a problem close to the equator and
the Intertropical Convergence Zone, in the Ethiopian
highlands, and in Europe. Dust loads over Arabia and
the Sahara are highest in summer (in the Sahara centered close to 0°W in July), and this reduces cooking
days there. In winter, the Bodélé depression (around
17°N, 19°E) is more dominant, and downwind of this
feature cooking hours in January are reduced (Fig. 3e).
The cooking minimum in Mauritania (around 20°N,
10°W) is consistent with dust sources shown in Prospero et al. (2002). The Nile is easily identified in Egypt
and Sudan in the SEVIRI plots; this is likely from
persistent cloud-flagging errors as well as real clouds.
The annual mean in cooking days (Figs. 3a, b) reflects the balance between solar geometry, clouds, and
dust. The maximum is located in the northeast Sahara
away from monsoon and midlatitude clouds and the
main dust maxima. Through the year, solar cookers
can be used for at least 6 h (approximately two meals)
for more than 80% of days over wide areas, and often
more than 90% of days, although values are greatest in desert regions and the northern Sahel, where
civil population densities are low. Values are lower
where greater populations are made more viable by
increased cloudiness and rain. However, many of the
most vulnerable people are located close to the desert
margins, where solar cooking is most practical (e.g.,
the refugee camps of northern Chad, where AAA/
TS have ongoing projects). Furthermore, since in the
Sahel cloudiness is maximized late in the day, 50% of
days are “cooking days” even at 12°N in July (Fig. 3d).
CONCLUSIONS AND OUTLOOK. This first
climatology of sunshine derived for solar cooking
shows it can be the main cooking method for many
vulnerable and other people and a useful method
of cooking in areas such as the summertime Sahel,
where clouds and dust reduce hours of direct sunshine. This climatology of sunshine from SEVIRI and
SYNOPs has a number of practical implications beyond solar cooking—for example, it could be used to
examine the feasibility of solar electricity generation.
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