news and nntes
Microwave radiometer measures air's moisture
A new instrument developed by scientists with the National Oceanic
and Atmospheric Administration (NOAA) could be a boon to
weather forecasters and those involved with cloud seeding. The
instrument, which simultaneously and continuously measures the
total water and water vapor in the air, could provide scientists with
much more information than current technology provides.
The device, a microwave radiometer, measures the air's moisture
by sensing microwave emissions from the atmosphere. These are
modified constantly by the amount of liquid water and water vapor
present. By looking at the atmosphere at certain frequencies, NOAA
researchers can measure the total water along the antenna beam.
The implications of the sensor for weather forecasting are considerable, the scientists believe. Because water absorbs and releases
large quantities of heat energy as it changes from vapor to liquid to
ice, it is a prime mover of weather. But it is not always visible to
present sensors. Meteorologists now have only the water-vapor
measurements made by balloon-borne probes to shape their computerized predictions.
Those involved with cloud seeding also have a crucial need to
know whether water in a cloud is in vapor or liquid form since liquid
is needed for cloud seeding.
NOAA scientists foresee radiometers eventually being deployed
with other remote sensors in a continent-wide network. Such a
system would provide a continuously evolving map of the water in
the atmosphere, the way today's satellite sensors show clouds.

that less-sophisticated devices, which detect thunderstorm and wind
shear areas electrically, be mandatory for the older craft in night or
instrument-flying conditions whenever hazardous weather is
expected.
The Board recently made its recommendation in reporting on its
investigation of the crash of a Douglas DC-3 in an area of thunderstorms off Grand Bahama Island in September 1980. The Florida
Commuter Airlines aircraft disappeared shortly after the flight
reported descending through 3000 ft for an instrument approach to
Freeport. The aircraft never was found, and the Safety Board was
unable to determine the probable cause of its crash. However, the
Board said possible factors included "flight into known thunderstorm activities and turbulence." Preflight weather briefings for that
early evening flight had included a specific warning of active thunderstorms on its route. One briefing reported that there was a
"thunderstorm right over Freeport now."
The Board said it is "concerned that the Federal Aviation Administration continues to permit the operation of large aircraft into
severe weather conditions" without thunderstorm detection equipment. Safety Board statistics continue to show an unnecessarily high
number of accidents in which thunderstorms are cited as either a
causal or contributing factor. For example, in 1978 thunderstorms
were either a cause or a factor in 52 accidents, 29 of which were fatal
accidents. In 1979 there were 53 thunderstorm-related accidents; 33
were fatal.

Model flash flood system for Appalachians
Portable tornado station
A tough, portable weather station called TOTO may give scientists
with the National Oceanic and Atmospheric Administration
(NOAA) their first direct measurements of the fierce winds of a
tornado.
TOTO, for Totable Tornado Observatory, is designed to be
dropped from the back of a pick-up truck into the path of severe
storms and tornadoes. The super-sturdy unit, resembling a barrel
with an antenna, can be set up in a matter of seconds, allowing
humans plenty of time to escape.
Scientists have been unable to obtain direct measurements of
conditions in tornado funnels because the violent vortex usually
destroys conventional weather instruments.
TOTO's instruments measure wind speed and direction, pressure,
temperature, and electricity. The readings are recorded in the
tornado-proof shell, to be recovered after the storm passes. Alfred J.
Bedard and Carl Ramzy of NOAA's Wave Propagation Laboratory
in Boulder, Colo., built TOTO, which can be used for a variety of
weather studies in addition to tornado observations.

Weather detection equipment for airplanes
The National Transportation Safety Board is urging the Federal
Aviation Administration (FAA) to require weather detection devices in older, large piston-engine aircraft still in service in airline,
commuter, and air taxi operations.
Newer jet-engine airliners already are required to have airborne
weather radar for such service. The Safety Board is recommending

Bulletin American Meteorological Society

A model flash flood warning system for high-risk areas is being
installed in the central Appalachian mountains, the site of some of
the most flood-prone valleys in the United States. This system is the
first of a national prototype flash flood program being developed by
the National Oceanic and Atmospheric Administration (NOAA).
Mounting flood-related deaths and property losses prompted its
creation in 1978. The program's goal is to provide 30 min-3 h
advance warning of high water.
"Since 1968, the average annual death toll from flash floods has
risen to about 200 — more than double the rate of the 1960s and
triple that of the 1940s. Flood-related property damage is now
averaging about $2 billion a year," according to Richard E.
Hallgren, Director of NWS. "This new level of warnings, combined
with effective local action plans, is expected to substantially reduce
those losses of life and property," he added.
The prototype system covers 12 adjacent counties of Kentucky,
West Virginia, and Virginia, as well as two Pennsylvania counties. It
was developed in cooperation with the Appalachian Regional Commission (ARC) state and county governments, and the Tennessee
Valley Authority (TVA).
John Monro, NWS project coordinator, said the Appalachian
system will be expanded to cover 80 counties in the four states and
Tennessee during the next two years. Ultimately, the system will be
evaluated for use in other flood-prone areas.
The Appalachian system makes use of an existing network of
volunteer observers, radio-reporting raingages for remote areas, and
automated river level sensors. Improved communications networks
and minicomputers installed by county and state governments will
allow for quick gathering and analysis of flood data.
Flood losses in the 80-county area were estimated at more than
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$3.5 billion during the 10-year period ending in 1977. "The new
system is expected to cut those losses by $35 million per year or
10%," Monro said.
The total cost of the 80-county warning system will be ~$4.5
million. It will be borne by the three federal agencies. State and
county governments will pay maintenance and operating expenses.

Southern California flood warning system
The first increment in what is proposed to be a flood warning data
system covering the entire southern California region was dedicated
recently at Topanga Summit, Calif. In 1980, the Topanga area,
approximately 30 mi. northwest of downtown Los Angeles, was the
scene of a violent flash flood resulting in loss of life and many
hundreds of thousands of dollars in property damage.
The new real-time, self-reporting data system for Topanga was
installed by NWS to provide vital weather information to meteorologists, public safety agencies, and residents of the flash flood-prone
Santa Monica Mountains and other nearby southern California
regions. This information has heretofore been unavailable to
forecasters.
Basically, the system, which was manufactured by Sierra-Misco,
Inc., Berkeley, Calif., operates by reporting each millimeter of precipitation as it occurs at the measuring site. Rain-producing storm
fronts moving in from the Pacific Ocean automatically activate the
data system. This information is transmitted by radio via a relay
station on Saddle Peak, to a computer located at the NWS forecast
office in the West Los Angeles federal building. The data from
Topanga, together with that from many gauges located further
north, are transmitted to the Los Angeles office and to the flood
warning center of the Ventura County Flood Control District.
Data are carefully monitored and used when forecasting possible
flash flood conditions. The rainfall information and predictions then
are relayed by computerized and conventional telecommunications
to concerned local, state, and federal agencies. This growing network of real-time rain-fall data reporting systems, instantly and
continuously profiling advancing storm fronts, helps to document
the movement of flood-producing storms in southern California.
Implementation of the Topanga site was undertaken by NWS as a
demonstration of system capability to southern California's interests. In addition to data monitoring by meteorologists in Los
Angeles, hydrologists at the California-Nevada River Forecast Center in Sacramento, which is responsible for river and flood warnings
in California and Nevada, will, through computerized technology,
assist the Los Angeles office in utilizing the data generated by the
system.

GOES satellite warns of hurricanes
A satellite, racing through space at almost 7000 mi/h in a circular
orbit over the equator, provides the United States with its first
warning of an approaching hurricane. Since the launching of the
first such meteorological satellite in 1960, the threat of a devastating
hurricane striking the North American continent without advance
warning has been eliminated.
Every half hour, more frequently when warranted, the GOESEast spacecraft, operated by the National Oceanic and Atmospheric
Administration (NOA A), transmits electronic signals to earth 23 000
mi below. When converted by computer to pictures, these images
give hurricane watchers their first look at weather patterns that may
develop into life-threatening hurricanes. As patterns change and
develop, the imagery is monitored by satellite meteorologists with
NOAA's National Earth Satellite Service and hurricane forecasters
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at the National Hurricane Center (NHC).
NOAA's "sentinel in space" for Atlantic hurricanes is a GOES
spacecraft used to monitor North and South America and adjacent
waters. This 24-hour watch provides cloud cover and other data
helpful to NWS forecasters in making weather predictions. Radiometers let the spacecraft "see" both day and night, using visual
sensors during daylight hours and infrared when darkness covers the
earth.
A geostationary satellite's orbital path, altitude, and velocity are
such that the spacecraft always remains at the same point above the
equator. As the earth rotates beneath it, the satellite hurtles through
space in the same direction as the earth's rotation, always watching
the same bodies of land and water below.
Computers can be used to change the "picture" provided by
GOES-East. The basic picture is a "full disk" image, showing all of
the U.S. side of the globe, except for small portions of the North and
South Poles. Upon instruction, the computers "sectorize" the full
disk to provide what may be considered enlargements of sections of
the disk.
A variety of images is used to monitor hurricanes. Only the full
disk shows the area of the Atlantic off the coast of Africa, the
breeding ground of most Atlantic hurricanes. This image is in 4 mi
resolution, meaning that a storm system — or an island, for that
matter — must measure at least 4 x 4 mi to appear as a dot on the
imagery.
After a disturbance moves into the Caribbean area and begins
growing to hurricane strength, observers frequently switch to a 2 mi
sector image, decreasing by ~50% the area covered but doubling the
resolution. The image includes all of the United States, Mexico and
Central America, and the Caribbean east of Puerto Rico.
Should a hurricane develop, moving in a westerly direction
towards the North American continent, satellite meteorologists
would switch to a 1 mi resolution sector. There are a number of
these: the eastern two-thirds of the United States; all of the Gulf of
Mexico; and some of the western half of the Caribbean.
As the hurricane passes Cuba (a hurricane watch now is issued for
coastal areas of the southeastern United States), a half-mile resolution 'Hoater" sector is utilized. Observers then can focus their attention upon Florida, much of the East Coast, or the full Gulf of
Mexico, whichever area is threatened. In this resolution the storm
can be studied in full detail.
While the forward motion of a hurricane can be determined from
satellite imagery, hurricane forecasters supplement the imagery with
data from aircraft penetrations of the storm system as it begins to
threaten populated areas of the Caribbean. And, as a hurricane
nears the U.S. coast, a "hurricane hunter" aircraft stays inside the
storm almost all of the time, radioing important meteorological facts
about the system to NHC.
The GOES spacecraft is one of two operated by NOAA. The
second satellite system, TIROS-N, employs two polar-orbiting
spacecraft, flying around the globe from North to South Pole as the
earth spins below. Each views any given portion of the earth's
surface twice every 24 h.
Because the TIROS-N passes over the same area infrequently, its
value as a means of observing and tracking storms is diminished. But
it does provide a valuable service for nations that do not have the
benefit of area coverage from a geostationary satellite, such as is
needed in the Indian Ocean area.

Ecology Action Notes
EPA and Utah power firm to demonstrate system for
slashing NOx emissions
The Environmental Protection Agency (EPA) and the Utah Power
and Light Company have announced plans to demonstrate a new air
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pollution control system shown in tests to reduce nitrogen oxide
(NOx) emissions up to 50% in coal-fired utility boilers.
NOx, a major contributor to the formation of photochemical
smog, is produced when fossil fuels are burned.
The demonstration, sponsored by EPA's Industrial Environmental Research Laboratory (IERL), Research Triangle Park, N.C., will
take place at Utah Power and Light's Hunter Station near Castledale, Utah. The demonstration is scheduled to begin in October.
Frank T. Princiotta, IERL Director, said EPA has awarded a
contract to Combustion Engineering, Inc., of Windsor, Conn., to
design, build, and install the low-NOx firing system.
Princiotta said the 400-megawatt generating unit on which the
system is to be installed was designed to reduce NOx emissions to a
level of 0.7 pounds per million BTU's of heat.
If the Utah demonstration goes as expected, however, present
NOx emissions at the Hunter Station could be cut in half by the new
system, resulting in levels well below current limits.
David G. Lachapelle, IERL project officer for the study, said:
"The system reduces NOx levels by decreasing the rate at which air,
needed to support combustion, mixes with fuel. This is done by
diverting part of the combustion air away from the fuel nozzles and
directing it toward the furnace walls. This redirection creates a
fuel-rich central core that helps convert oxides into simple nitrogen.
The redirection increases oxygen levels along furnace walls and
reduces ash deposits as well as nitrogen oxides."
The new system was tested for IERL in pilot scale by the Acurex
Corporation of Mountain View, Calif. Larger-scale testing was
performed by Combustion Engineering on a 65-megawatt unit at the
Richmond Power and Light Company's plant near Richmond, Ind.
Test results from the 400-megawatt unit in Utah should provide
final proof of the new system's capabilities, Lachapelle said. Because
this new technology is relatively inexpensive, there would be little
impact on consumer rates charged by power companies that might
later adopt the system.

Flue-gas, boiler clean-up system for high-sulfur coal
To permit the burning of Illinois high-sulfur coal, an innovative
flue-gas clean-up system will be installed on the largest boiler at the
Department of Energy's Argonne National Laboratory in Argonne,
111. The Laboratory has awarded the contract for installation to Niro
Atomizer Inc. of Columbia, Md.
The boiler, which provides most of the steam for space heating,
hot water, and other building and laboratory services at the 1700acre research facility near Chicago, is being converted to coal-firing.
Beginning in the winter of 1981-82, the boiler will burn Illinois coal,
with a sulfur content of 3.5%, while meeting State of Illinois
atmospheric-emission standards. "The conversion of the boiler to
fire Illinois high-sulfur coal," says James Bartusek, Argonne's project manager in charge of the boiler conversion, "along with the
installation of the gas clean-up system, demonstrates Argonne's
belief that Illinois coal can be used in an economical and environmentally safe manner."
The clean-up system, which consists of a spray dryer and baghouse fabric filter, is being installed on Argonne's number five
boiler. The boiler can produce 170 000 pounds of steam per hour.
"What makes this system unique," says Paul Farber, Argonne's
project consultant, "is that it will be the first of its type in the nation
to operate continually on high-sulfur coal. We expect its operation
to be easier and more economical than that of a conventional wet
scrubber."
The flue-gas clean-up system uses a commercially available spray
dryer, similar to those used to manufacture detergent or instant
coffee, and an atomized lime slurry. Droplets of lime slurry are
sprayed into the hot flue gases, cooling them, and reacting with the
sulfur dioxide in the gases to produce a dry, easily disposable powder
similar to gypsum. This powder, along with fly ash from the coal
combustion, is collected in a fabric filter so that only cleansed gases
exit to the atmosphere.
•

Preprints

Conference on Atmospheric Environment of Aerospace Systems
and Applied Meteorology
November 14-16,1978

New York, N.Y.

The Conference on Atmospheric Environment of Aerospace
Systems and Applied Meteorology, sponsored by the
American Meteorological Society with the cooperation
of the American Institute of Aeronautics and
Astronautics, was held 1 4 - 1 6 November 1978 in New
York, N.Y. This volume contains over 35 papers
grouped under the following session topics:
Space vehicle-environmental interactions •
^jll^^8^^
Recent developments in aeronautical
meteorology • Satellite sensor and data
^
processing improvements • S a t e M i ^ ^ ^ ^ ^
^
products and a p p l i c a ^ n ^ ^ ^ ^ ^ H ^ ^ ^
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nl>20 N o n m e m b e r s *

Ik^Cadd $2.00 postage & handling)

tor and remittance to:

meteorological
data and
services

erican Meteorological Society
jacon St., Boston, Mass. 02108
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The Inventors of LO-CATE®
Navaid Windfinding
Equipment and the
Pioneers of Automatic
Upper Air Meteorological
Systems Proudly
Introduce
A Revolutionary New
Concept for
Atmospheric Sounding

Flowerfield Bldg. 7, St. James, New York 11780

L a b o r a t o r i e s , Inc.
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A TOTALLY
DIGITAL RADIOSONDE
INCORPORATING A
MICROPROCESSOR AND
PRECALIBRATED
ACCU-LOK®
,
SENSORS
a

THE MICROSONDE™ SERIES OF RADIOSONDES ARE PRODUCED
UNDER LICENSE FOR BEUKERS LABORATORIES, INC., BY
VIZ MANUFACTURING CO. OF PHILADELPHIA—THE WORLD'S
LARGEST MANUFACTURER OF RADIOSONDES.

CHECK
THESE
FEATURES

Sensors Measured to 11 Bit Accuracy
PTU and 4 Spare Channels
ACCU-LOK® Sensors—No Baseline or
Preflight Calibration
Calibration Data in Bar Code and
Numerical Form
Auto Launch and Balloon Burst Indication

•
•
•
•

300 Baud ASCII Data Transmission
403 or 1680 MHz Navaid or Met Only
Operator Selectable Altitude Cut Off
Light Weight—250 Grams with Low
Volume
• Direct Interface with Microcomputer or
Terminal

Superior Duct Design
LO-CATE® and MICROSONDE™ are registered trade marks of Beukers Laboratories, Inc.
ACCU-LOK® is the registered trade mark of VIZ Manufacturing Company.
FOR MORE INFORMATION & SPECIFICATIONS, CONTACT:

Laboratories, Inc., Flowerfield Bldg. 7, St. James, New York 11780

(516) 862-7500 TWX: 510-227-3980
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SOLAR RADIATION MEASURING INSTRUMENTS & SYSTEMS
EKO, having 50 years' experience in manufacturing meteorological instruments, offer
various and precise radiation instruments and systems. Consultation and
instrumentation for special measuring requirements are available.
New development of Sunphotometers according to
recommendation of W.M.O in turbidity measurement

TURBIDITY AT 500nm IN T O K Y O
( 'BO - SEPT. ~'«1- MAY )
*t : Wavelength Exponent
Zioa : Turbidity due to aerosol
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Sunphotometer MS-120
portable type

Automatic Type Sunphotometer Model MS-110 equipped with
sun follower and controller is available

SPECIFICATIONS
Optical system
Full view angle
Slope angle
Window

Interference filter

2.3°

Peak wave lengthes
: 368, 500, 675, 778nm
Accuracy of wavelength : + 2nm
Band width
: 5 — 6nm
Transmission
: about 40% to 20%
5
Blocking : ^ 10" for 368, ^ 10"4 for others
Size
: 10 mm in diameter

0.8°

quarz glass

Photometry
Indication
Response
Time constant
Noise level
Read out

4 digits
<0.15 amp/watt
2 sec.
2.5 X 10~14 watt/Hz 1/2
digital by liquid crystal

Accuracy
Linearity : < 0 . 3 %
Temperature dependence : approx. 0.10%/°C
Aiming : < 0.5°

Serves for precise and
stable measurement of
global radiation from
sun and sky. The
detector is thermopile
with the black hotjunction receivers
and the white coldjunction receivers.
Secular fluctuations
are free.

Newly designed wind through
system protects polyethylene
himispheres against frost and
homoginizes the temperature
of the hemispheres. The
built-in fan and dryer keep
the shapes of upper and
down hemispheres round
constantly and prevents
them from freezing.

Neo Pyranometer
MS-42

Net Radiometer
CN-11
For details please contact:
EKO I N S T R U M E N T S T R A D I N G CO., LTD.
2 1 - 8 , Hatagaya 1 -chome,
Shibuya-ku, Tokyo
1 5 1 Japan

Telephone
Telex
Cable Address

0 3 - 4 6 9 - 4 5 1 1 Tokyo
J 2 5 3 6 4 EKOTRA
EKOTRA TOKYO
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