


Saharan Dust Has Chilling Effect on the North Atlantic

Dust and other aerosols can both absorb and reflect sunlight, and
thus affect surface temperature in different parts of the Earth.
For years, however, research on the impact of aerosols was largely
confined to global climate modeling. (Miller and Tegen, 1998;
Schollaert and Merrill 1998 ). A recent study by the National
Aeronautics Space Administration (NASA), however, makes made
use of aerosol data and satellite earth observation techniques to
suggest that the 2006 hurricane season was relatively calm as a
result of an abundance of dust blowing off the West African coast
and over the Atlantic Ocean (NASA 2007f).
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Soil Moisture Monitoring in Southern Africa

Active radar instruments onboard satellites have been successfully
used for scientific studies in hydrology, oceanography,
geomorphology, and geology. Radar instruments generate and
transmit electromagnetic energy, making them independent

of solar energy and allowing them to acquire data both during
the day and at night. These sensors can also monitor changes in
soil water content, as well as soil moisture patterns (Wagner and
others 2007).

Radar was used in monitoring soil moisture in countries of
the Southern African Development Community (SADC) (SHARE
2008). Data from the Advanced Synthetic Aperture Radar (ASAR),

Relative Soil
' Moisture (%)

B o
= TP
21-30
31-40
41-60
61-80
81-100

AUGUST
2005

No Data
Water Bodies

A

N

Avreas where soil moisture
derivation is inaccurate

Kilometres
0 375 750

32 W

This figure shows the pattern of
ocean winds from West Africa across
the Atlantic Ocean

In June and July 2006, there were several significant dust storms over the
Sahara Desert in Africa. As this dust traveled westward into the Atlantic,
satellite data showed that the particles blocked sunlight from reaching the
ocean surface, causing ocean waters to cool.

Sea surface temperatures in 2006 across the prime hurricane-breeding
regions of the Atlantic and Caribbean were found to be as much as one
degree Celsius cooler than in 2005. Following the most significant dust
outbreak, which occurred in June and July, ocean waters cooled abruptly in
just two weeks, suggesting that the dust had an almost immediate effect.
These cooler waters may have impeded some the development of hurricanes,
since the storms rely on warm waters to form.

Cooler ocean waters in 2006 did result in fewer summertime tropical
storms and hurricanes in the Atlantic than in 2005. Average sea surface
temperature in degrees Celsius for the July-September period are shown for
2005 (top) and 2006 (bottom). During 2005, there were nine distinct tropical
storms (open circles) and hurricanes (black circles) in the western Atlantic
Ocean, Caribbean Sea, and the Gulf of Mexico. During the same period in
2006, only two tropical storms formed and none developed into hurricanes.

The dust worked to cool the ocean, but it also warmed the atmosphere by
absorbing more of the sun’s energy. This temperature difference resulted in
a shift in the large-scale atmospheric circulation. As air rose over West Africa
and the tropical Atlantic, it sank and became less moist over the western
Atlantic and Caribbean. This pattern helped to increase surface winds that
enhanced ocean evaporation and churned deeper, colder waters, causing the
area of cool seas to expand.

Credit: NASA 20079

an active remote sensing instrument onboard the European
Space Agency Environmental Satellite (ENVISAT) platform, were
used to derive the soil moisture levels. The maps show marked
differences in soil moisture between August 2005 and August
2006, as a result of above average rainfall in 2006.

The use of satellite technology in soil moisture monitoring
eliminates the disadvantages associated with conventional
monitoring methods. Conventional in-situ methods are labour
intensive, costly, non-uniform, and local in scale. ENVISAT
presents an opportunity for monitoring soil moisture patterns
over large regions with, at the same time, high temporal
resolution. Such information can then be used to help predict
and monitor floods and droughts (Scipal and others 2005).
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Smart Sensing of Volcanoes

The Democratic Republic of the Congo in central Africa is

home to two active volcanoes: Nyiragongo and Nyamuragira. At

3 470 m high, Nyiragongo Volcano is a stratovolcano, a steep-
sloped structure composed of alternating layers of solidified ash,
hardened lava, and rocks ejected by previous eruptions. Prior to its
2002 eruption, this volcano wrought havoc in 1977 when it emptied
a lava lake at its summit and caused a very fluid, fast-moving lava
flow. Nyamuragira Volcano is a shield volcano, composed of old
lava flows. Lava flows from this volcano cover some 1 500 km?, and
the volcano rises very gradually, reaching an altitude of 3 058 m.
Despite its subtler shape, this volcano drained its own lava lake in
1938, sending lava flows all the way to Lake Kivu.

Besides their proximity to Lake Kivu, these volcanoes have
both produced catastrophic eruptions since the early 20th century.
Their tendency to release catastrophic lava flows prompted
volcanologists to look for innovative ways to monitor the behaviour
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of both volcanoes, and even develop “smart” sensing systems that
can act independently to collect observations as quickly as possible.

This satellite image above, taken on 31 January 2007, shows
Nyamuragira and Nyiragongo, about five years after Nyiragongo
sent a devastating lava flow through the town of Goma. Lava flows
from neighboring Nyamuragira, however, are more prominent
in this picture with their sombre shades of brown and purplish-
black contrasting with the lush green of surrounding vegetation.
Nyiragongo shows evidence of continued activity. The dark
pink dot at its summit is a hotspot where the satellite sensor has
detected unusually warm surface temperatures. The bright white
plumes in the image are clouds, likely resulting from water vapour
released by the volcano. The blue area near the clouds is part of
the volcanic plume. Along the shores of Lake Kivu, areas of purple-
brown indicate bare ground and human-made structures.

NASA 2007h
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