letters to the editor1
Comments on "An Evaluation of Some UltraLong-Range Weather Predictions"
Hindman and Spear's (1980) article, "An Evaluation of Some UltraLong-Range Weather Predictions," was a valuable addition to the
literature. Forecast verification is an underemphasized, but very important, aspect of the field of meteorology, particularly when expressed in language understandable to professionals outside the field
of meteorological research. Their selection of the November 1977April 1978 period appears to be a good one, but the choice of Daily
Weather Maps (weekly series)2 as the sole verification source seems
unfortunate. The authors explain: "The fact that the predicted period was 24 h and the analysis period was 1 h reduces the chance for a
correct prediction. It is believed, however, that this negative [ejffect
on the success of the predictions is offset by validating the predictions over a region instead of a specific location." However, the validity of assuming that the temporal and spatial inhomogeneities of
the forecast and verification data sets will somehow cancel each
other is not tested.
A somewhat better approach may have been to first define the
temporal (e.g., daily) and spatial (e.g., metropolitan area) resolutions of the forecasts. Then, utilizing the rather abundant published
weather records resources such as Local ClimatologicalData, Climatological Data (substations, by state), and Hourly Precipitation
Data\ approximate the forecast resolutions for verification purposes. It should be pointed out that the Daily Weather Maps (weekly
series) displays a 24 h precipitation chart based upon real-time
reports.
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show here that the results of the paper are indeed credible and, in
fact, probably overestimate the accuracy of the daily Krick Associates' forecasts.
We propose to improve the precision of the forecast validations by
assuming the forecasts are valid at 0700 EST instead of for the 24 h
period assumed in our paper. The assumption is proper because no
specific valid time was presented with the Krick Associates' forecasts. Now the Daily Weather Maps and the forecasts are directly comparable. This assumption does not alter the percentage of correct forecasts given in the paper; the results in the paper remain the same.
We cannot improve the precision of the spatial resolution of the
forecast validations because we considered a region surrounding the
cities of Los Angeles, St. Louis, and Boston. As stated in our paper,
validating the forecasts over a region increased the chances of a correct forecast. Consequently, by assuming the forecasts are valid at
0700 EST and validating them over a region, the percentages of correct forecasts are probably higher than they would have been had we
validated for just the cities themselves.
We thank Quayle for his comments because they gave us an opportunity to clarify our paper.

EDWARD E. HINDMAN II

Dept. of Atmospheric Science
Colorado State University
Ft. Collins, Colo. 80523
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Hindman II, E. E.,and J. Spear, 1980: An evaluation of some ultralong-range weather predictions. Bull. Am. Meteorol. Soc., 61,
321-328.

ROBERT G .

QUAYLE

Applied Climatology Branch
National Climatic Center, NOAA
Asheville, N.C. 28801

Response
Quayle implies that our results might have been more credible had
we used weather records other than the Daily Weather Maps. We will

1
This section of the BULLETIN is made available to members who
wish to express opinions about problems of concern to the AMS.
(For guidelines followed in accepting letters, see "Minutes of the
Council," BULLETIN OF THE AMS, 51, p. 40, F4; 51, p. 434, F7.)
The opinions expressed in "Letters to the Editor" are those of the
writers and do not represent the official position of the American
Meteorological Society.
2
Public Documents Dept., U.S. Government Printing Office,
Washington, D.C. 20402.
3
National Climatic Center, Asheville, N.C. 28801.
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Comments on "The College Station, Texas, Halo
Complex of 22 March 1979"
Amongst halo enthusiasts, the sighting and recording of a halo complex is an exciting event, not only because it is one of the grand views
of nature, but because it now and then provides needed data on the
behavior of some of the rarer halos. As a result, the correspondence
by Moyer, Horvath, and Thompson (1980) was the first thing I
turned to in the June 1980 BULLETIN (pp. 570-572). I was soon
disappointed.
They chose to present a time composite drawing for Fig. 1 and, I
believe, have deceived not only themselves, but many others. The
dangers of using the time composite are easily illustrated. Since as
the solar elevation changes, various arcs appear, change form, and
then vanish, it is all too easy to (1) present an interrelationship between arcs, which cannot exist in nature and (2) misconstrue two
evolutionary forms of the same arc as being discretely different arcs.
Consider Fig. 1, reproduced here from their paper. Arc 7 is called
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ALISTAIR B. FRASER

Dept. of Meteorology
Pennsylvania State University
University Park, Pa. 16802
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PARHELIA OF 2 2 °
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UPPER TANGENT ARCS OF 2 2 ° HALO
LOWER TANGENT ARCS OF 2 2 ° HALO
4 6 ° HALO (SEGMENT)
CI RCUMZENITHAL ARC (SEGMENT)
UNIDENTIFIED
PARHELIC CIRCLE
SUN PILLAR

FIG. 1. Halo complex seen at College Station, Tex., 22 March
1979, about 1:00-5:00 p.m. LST (from Moyer et al, 1980).

a circumzenithal arc; yet if 9 is the parhelic circle, then 7 is at a lower
solar elevation than the sun and on the opposite side of the sky. This
cannot be. Furthermore, it is bent the wrong way with respect to the
sun (though the correct way with respect to the zenith, with respect
to which it is incorrectly placed).
Arc 3, called the Lowitz arc and illustrated in the photograph, is
almost certainly just the circumscribed halo. In short, it is an evolutionary stage of arcs 3 and 4 and should not appear on the same diagram with them. (There is enough information in the photograph, let
alone the caption, to determine that the solar elevation is about 51°.
For this solar elevation the circumscribed halo would appear just
where the one that is called a Lowitz arc in the caption does.)
Arc 6 may indeed be the 46° halo, but consistency with the crystal
types that produced the other halos shown (Fraser, 1979) suggests
that it probably was the circumhorizontal arc. In any case, it could
not possibly appear in the same sky as arcs 4 and 5, but only with
their evolutionary brother, arc 3, the circumscribed halo.
Arc 8 may well be the infralateral tangent arc to the 46° halo, but it
is hard to tell due to the difficulty of placing it correctly with respect
to the other arcs in both time and space. Again, a problem with a
composite.
I would urge anyone who would sketch a halo complex never to
make a composite that spans a longer time period than about 5 min.
Certainly a 4 h composite can be tremendously misleading.

Fraser is right, of course. We were not privy to his article in the Journal of the Optical Society of America since none of us is a specialist in
optics, but we also have received a communication from Brian Skiff,
of the San Francisco Mountain Cosmographic Group, that cites a
paper by Greenler and Mallmann (1972) that we should have known
about. The shapes that we witnessed so strongly resembled the Lowitz arcs depicted by Neuberger (1951, Fig. 70, p. 169) that we fell
into the easy error of misidentifying them, primarily because they
terminated abruptly at the parhelic circle with no evidence of upper
tangent arcs, which would have offered the clue to the circumscribed
halo. We apologize for the error.
This was the first halo occurrence approaching this degree of
complexity that any of us had ever seen. Because of the scarcity of
such phenomena, especially in our location, we felt that it was worth
reporting. We were aware as we were preparing the paper that some
might be disappointed with the lack of quantitative measurements.
If a similar event occurs, we promise that Fraser will not again be
disappointed with our efforts to record the appropriate data.
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Intense Fire-Associated Vortices
I was particularly interested to read the item by Church et al. (1980)
because it broadly confirms the independent observations and conclusions that I have previously published elsewhere (Heighes, 1975).
Some relevant remarks on this topic appeared in a recent issue of
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Weatherwise (Brotak, 1980; Heighes, 1980).1

orol. Soc., 61, 682-694.
Heighes, J. M., 1975: Airflow around a fire and the whirlwind as a by
product.
Meteorol. U. K., 1, 31.
, 1980: Whirlwinds. Weatherwise, 33, 139.
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bonfire. Weatherwise, 33, 92. Church and Snow point out that all of
these items are brief notes in which the reader should not expect to
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announcements (<continued from page

261)

7th Canadian Symposium on Remote Sensing—
Call for papers
The 7th Canadian Symposium on Remote Sensing will be held 8-11
September 1981 in Winnipeg, Manitoba. The meeting, whose theme
is "Down to Earth Management," is sponsored by the Canadian
Remote Sensing Society of the Canadian Aeronautics and Space Institute. The technical program will feature papers reflecting recent
developments in: sensors; data acquisition; processing and analysis;
and, especially, management of natural resources. Submitted proposals should include: title(s) of proposed paper(s); author(s)' name,
address, and affiliation; and abstract (200 words) of paper(s)' technical content. In order for papers (in English or French) to be considered for inclusion in the program, proposals must be received no
later than 15 May 1981. Authors of papers accepted for presentation
will be notified by 30 June 1981. Proposals should be submitted to
the Technical Program Co-Chairman: Mr. G. Spafford, Technical
Program, c/o Manitoba Remote Sensing Centre, 1007 Century St.,
Winnipeg, Manitoba, R3H 0W4, Canada.

NCAR Research Aviation Facility Advisory
Panel meeting
The Advisory Panel for the Research Aviation Facility (RAF) of the
National Center for Atmospheric Research (NCAR) will meet in
Boulder, Colo., in October 1981 to consider requests for flight support using the University Corporation for Atmospheric Research's
four aircraft instrumented for atmospheric research. At its October
1981 meeting the Advisory Panel will recommend to NCAR the allocation of aircraft concentrating on those programs requesting operations commencing during the period February 1982 through January 1983. Requests for the long-range Electra aircraft will be
considered for the period May 1982 through April 1983 to allow sufficient time to organize joint use of the aircraft among several investigators, thereby making each flight hour as useful as possible. Programs requesting NCAR flight support within the context of National Science Foundation (NSF) grants should include the NCAR
aircraft requirements in the total NSF proposal. Internal NCAR
flight requests and proposals not part of NSF programs should sub-
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mit sufficient justification so that a meaningful comparison with
NSF supported programs can be made.
The NCAR Research Aviation Facility operates four aircraft in
support of field projects in the areas of air chemistry, cloud physics,
air motion (including mass flow and turbulent flux measurements),
radiation, oceanography as it relates to boundary layer processes,
and other programs within the atmospheric sciences. The two Queen
Airs are twin-engined, supercharged, unpressurized aircraft. The
Queen Air is approved for both Visual and Instrument Flight Rules
and for flight into known light to moderate icing conditions. The
normal operating ceiling of the NCAR Queen Airs is —6000 m above
sea level. The Sabreliner is a low-wing, twin-jet aircraft pressurized
for high altitude flight. The NCAR Sabreliner is not equipped with a
pneumatic deicer boot system and is restricted from operation in
known icing conditions. The normal operating ceiling is — 14000 m
above sea level. The Electra is a large, low-wing, long-range, fourengine turboprop aircraft. The cockpit and passenger compartments
are pressurized for high altitude operation. The Electra can operate in
known icing conditions; however, external instrumentation installations may limit operations in icing conditions. The operating ceiling
of the NCAR Electra is —8000 m above sea level. The size and operating cost of the Electra are such that principal investigators are encouraged to plan cooperative use whenever feasible. Generally, all
the aircraft are equipped to measure state parameters including
temperature, pressure, dew point, and winds, etc. Also, a large variety of equipment can be specified by users for a particular project,
including cloud and hydrometeor particle spectrometers, aerosol
spectrometers, shortwave and longwave optical radiometers, and
remote radiometric surface temperature instrumentation. Considerable freedom is permitted in mounting user-supplied instrumentation on these aircraft. RAF assumes responsibility for installing and
maintaining all requested instrumentation. In addition, RAF will
supervise the installation of all user-supplied instrumentation to ensure compatibility with existing RAF instrumentation systems and
to insure aircraft safety for normal flight operations and for crashload specificiations.
In order to be considered by the Panel at the October meeting in
1981, requests must be submitted in completed form no later than 20
August 1981 to: Manager, Research Aviation Facility, NCAR, P.O.
Box 3000, Boulder, Colo. 80307. The precise dates of the October
meeting will be established at the April 1981 meeting of the Advisory
Panel. Additional information is available at tel: 303-494-5151, Ext.
7827, or through correspondence with RAF. Interested scientists,
who may not have earlier completed their requests, are invited to call
the same number after 1 May 1981 to obtain the exact dates of the
October 1981 meeting.
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PRESENTED

IN THE WASHINGTON

D.C.

AREA

ADVANCES IN RADAR METEOROLOGY
An Intensive

Short

Course

DATE:

LECTURERS:

May 18, 1981

Dr. Paul L. Smith
(Institute of Atmospheric Science/
South Dakota School of Mines & Technology)

(1:30 p.m. - 4:30 p.m.)
May 19-21, 1981
(9:00 a.m. - 4:00 p.m.)
May 22, 1981
(9:00 a.m. - 12 noon)

LOCATION:
Holiday Inn of Bethesda
8120 Wisconsin Avenue
Bethesda, Maryland 20014
(301) 652-2000

Mr. Fred E. Nathanson
(Technology Service Corporation)

Dr. Richard J. Doviak
(National Severe Storms Laboratory &
University of Oklahoma)
Dr. Dusan S. Zrnic
(National Severe Storms Laboratory &
University of Oklahoma)

2.4 CONTINUING EDUCATION UNITS AWARDED
In conformance with guidelines established by the Council on the Continuing Education Unit (CEU).
this program is authorized for C E U credit. A C E U is designed to give recognition to continuing education
and for keeping up to date in a chosen field or profession. Course participants will receive a Certificate of
Completion indicating the number of CEU's awarded for the course.

SUMMARY:
This intensive short course is intended for engineers, physicists and meteorologists. It is an updated, expanded and slightly more
advanced version of TSC's highly successful course entitled Radar Meteorology. After an introduction to the utilization of radar for
meteorological measurements, the course emphasizes the use of the new combination of knowledge of the phenomena with the
new technologies such as coherent radar and color displays. Doppler techniques to detect and predict tornadoes and other severe
storms, the estimation of wind speed and turbulence, and the utilization of color displays will be emphasized. The relationship of
these advances to the upcoming NEXRAD program will be covered as will some of the new airborne weather radar technology.
Extensive notes and references will be supplied to all attendees. A degree or equivalent experience in engineering, physics, or
meteorology is recommended.

COURSE OUTLINE:
I. Principles of Weather Radar. Basic principles: pulse radars, transmitted and received signals, antennas, displays, radar
cross section. Weather radar equations: solitary and distributed targets, radar reflectivity factor, Z.
II. Relation of Z to Other Meteorological Quantities. Drop size distributions; Z-R relationships; Z-W relationships; Relation to
storm types. Calibration techniques.
III. Attenuation and Fluctuation. Attenuation vs. frequency rainfall rate, etc. Effect on airborne radar design. Polarization:
selection and potential information. Estimation of intensity: integration, DVIP, independent samples, frequency agility.
NEXRAD tradeoffs. Color displays: TV systems, block diagrams, typical results.
IV. Doppler Effects. Pulse doppler processing; Introduction to spectra of signals, hardware, transmitter, SVP, FFT
processing.
V. Doppler Signals from Weather Echoes. Signal-to Noise Ratio; Range correction of echo samples; Doppler weather spectra; Velocity spectrum width, shear and turbulence; Ambiguities.
VI. Signal Processing. Intensity estimation; Mean frequency estimators; Spectrum width estimates; Performance on data;
Comparison of FFT and covariance processing.
VII. Considerations for Weather Observations with Doppler Radar. Echo coherency; Techniques to extend unambiguous
range and velocity; Effective antenna pattern lighting echoes; Spectral artifacts.
VIII. Observation of Weather. Dual and single doppler radar; Severe storm observations; Doppler spectra of tornadoes, Clear
air observations. Display techniques; Recent developments.

FEE: $595.

(Includes course materials and luncheons)
Advance enrollment and payment/purchase order or written authorization from a duly authorized official of your
facility required prior to the start of the course. Discounts available for groups of four or more.

REGISTRATIONS: Call toll free (800) 638-2628 or

write:

T E C H N O L O G Y SERVICE C O R P O R A T I O N • 8555 16th Street, Suite 300 • Silver Spring, Maryland 20910

TECHNOLOGY SERVICE CORPORATION
2950 31st Street
Santa Monica, California 90405
(213) 450-9755

8555 16th Street
Silver Spring, Maryland 20910
(301) 565-2970
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