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ATD Gears up for TOGA COARE Field Study

The

Fig. 1. One o f the many small islets in remote Kapingamarangi Atoll, located near the equator in the western 
Pacific. A neighboring islet is the site o f an Integrated Sounding System (ISS) station recently installed by ATD and 
NOAA staff fo r  the TOGA COARE program (photo by Marcel Verstraete).

By Dave Parsons, Hal Cole, and Peter Hildebrand

A t last count, almost one-third of the ATD staff are 
slated to spend at least part of next winter in the tropical 
western Pacific. Lest you get envious, we hasten to add 

that most of these personnel will be on remote, primitive 
islands (see Figure 1 above), or in small, tossing ships, 
spending long hours manning various observing systems.

Even a larger fraction of ATD have been working fever
ishly over the last few months (actually years, in some cases) 
to develop new observing systems and ready existing ones for 
the massive international field study called Tropical Ocean 
and Global Adnosphere Coupled Ocean-Atmosphere 
Response Experiment (TOGA COARE, hereinaf
ter abbreviated to COARE). Over 700 scien
tists, technical and logistical specialists, and 
students from some sixteen countries are 
expected to participate in the four-month 
Intensive Observing Period (IOP) start
ing November 1. U.S. participation in the 
field phase includes scientists from over 
30 universities.

COARE is designed to study and under
stand atmospheric and oceanic processes 
associated with an immense pool of warm 
(>28°C) water in a continental-U.S.-sized region

along the equator just north and east of Papua New Guinea 
(see Figure 2). For reasons not yet understood, the ocean water 
in this area is warmer than that in other tropical regions. This 
is important because atmospheric circulations are driven by 
the tremendous amounts of solar energy absorbed by the 
tropical oceans.

Processes connected with the warm pool can have a 
dramatic influence on short-term climate variations all over 
the world. For example, during El Nino conditions this warm 
pool extends eastward toward the west coast of South America 
and may also be associated with droughts in Australia, India 
and Africa, floods in South America, and severe winter storms 

in the United States.
The COARE field experiment will be con

trolled and coordinated from an operations, 
forecast, and communications center in 

Townsville, Australia. An aircraft opera
tions group consisting of three large turbo
prop aircraft (the NCAR Electra and two 
NOAA P-3s) and their scientific and sup
porting staff will be located at Honiara, 
Guadalcanal, Solomon Islands, a site made 

famous by World War II. Deployment of 
the three Doppler-radar-equipped aircraft at 

this location will shorten their flight times to

See TOGA COARE on page 2
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Fig. 2. Color-enhanced image o f annual average sea-surface temperature from satellite data, with warmest surface 
temperatures (orange, >28°C, and red, >29°C) evident in the western Pacific warm pool (courtesy ofXiao-Hai Yan, 
Victor Klemas, and Dake Chen, EOS, Transactions American Geophysical Union, Vol. 73, No. 4, 1992, © AGU).

TOGA COARE continued from page 1

the center of the primary measurements 
area. This area, called the Intensive Flux 
Array (IFA), covers a roughly 700 km x 
700 km expanse of ocean straddling and 
just south of the equator, and will contain 
some 12 oceanographic moorings as well 
as 11 research vessels. Four other air
craft, from NASA, the U.K., and Flinders 
University, will also participate during 
portions of the field study.

Processes connected with 
the warm pool can have a 
dramatic influence on 
short-term climate varia
tions all over the world.

Instrumented buoys, moorings, and 
oceanographic research ships will sup
ply measurements of temperature, salin
ity, currents, and other variables within 
the upper layers of the ocean. Two of the 
research ships will also serve as plat
forms for stabilized Doppler radars to be 
operated under the supervision of Colo
rado State University. ATD is furnishing 
experienced radar technicians and engi
neers to help operate these systems.

The research aircraft and surface- 
based instrumentation will seek to de
scribe the atmosphere and to measure 
fluxes from the warm ocean surface. A 
main focus will be on convective sys
tems, since these storms modify the fluxes

from the ocean surface through changes 
in wind, temperature, and humidity. The 
large amounts of rain from these systems 
also influence the temperature and salin
ity in the upper ocean.

Obtaining measurements of these di
verse processes over such a large, sparsely 
populated, almost landless region has 
made experiment logistics extremely dif
ficult. To address this problem, ATD 
will debut two major new observing 
tools: the airborne Electra Doppler Ra
dar (ELDORA) and the Integrated Sound
ing System (ISS), both of which were 
developed jointly with other organiza
tions. In addition, ATD’s Research Avia
tion Facility (RAF) has developed a new 
fast-response hygrometer for use on each 
of the three turboprop aircraft.

ELDORA has now been mounted in 
the Electra aircraft (Figure 3) for exten
sive flight testing prior to going to 
COARE. The French National Center 
for Telecommunications Studies has 
worked with ATD for the last five years 
in designing and building ELDORA 
(which in French is called ASTRAIA - 
Analyze Stereoscopique par Radar & 
1’Impulsion Aeroporte). Major improve
ments to earlier single-beam systems that 
are embodied in ELDORA include im
proved accuracy in radial velocity and 
reflecti vity measurements, higher spatial 
density of observations, and a new dual
beam scanning technique that signifi
cantly improves the safety and speed of 
collecting observations near intense 
storms.

The X-band (3.2-cm wavelength)

radar design includes two complete ra
dar systems, one scanning forward and 
the other aft. This fore-aft dual-beam 
arrangement allows the radar to collect 
dual-D oppler information sim ulta
neously above, below, and on both sides 
of the flight track while the aircraft flies 
along straight flight paths.

To obtain additional independent 
samples for higher sampling accuracy, 
ELDORA makes use of a complex trans
mitted waveform in three frequencies 
and a factor of 2 to 4 over-sampling in 
range. The resultant factor of 6 to 12 
improvement in the number of indepen
dent samples is designed to compensate 
for the high scan rate. The system in
cludes real-time polarimetric and planar

In COARE, for the first 
time, three airborne 
Doppler radars will collect 
coordinated data sets.

displays. Basic data recording is on 
ExaBytehigh-density tape cartridges and 
includes velocity, spectral width, and 
reflectivity.

The mobility of the Electra-bome 
ELDORA is likely to be the key to its 
success in COARE. The system will be 
able to take measurements with 0.3- to 
1.0-km spatial resolution out to a range of 
30 to 60 km. Electra flights during the 
program will be of about 7.5 hours dura
tion. At typical flight speeds of 8 km/min,
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over 3000 km range can be 
expected. In contrast, a ship 
collecting data at sea would 
take about a week to cross the 
same amount of territory, while 
a land-based system can scan 
only about 100 km distance.

In COARE, for the first 
time, three airborne Doppler 
radars (ELDORA and the two 
Doppler radars on board the 
NOAA P-3s) will collect coor
dinated data sets. A novel data 
collection strategy will use two 
of the turboprops, flying par
allel tracks 50 km apart, to 
gathernear-simultaneous Dop
pler data within convective 
storms situated between them.
These coordinated Doppler 
data will allow more accurate 
estimates of the vertical fluxes 
of heat, momentum, and mois
ture to be calculated. The third 
turboprop will map larger-scale 
motions with its Doppler ra
dar, as well as collect comple
mentary in situ boundary layer 
data to evaluate the effects of 
the con vective-scale transports 
on the sea-air flux exchanges.

The ISS was developed 
jointly by ATD’s Surface and 
Sounding Systems Facility 
(SSSF) and NOAA’s Aer- 
onomy Laboratory. The ISS 
combines several state-of-the- 
art in situ and remote sensors 
into a single transportable unit. The in
strumentation for each ISS deployed in 
COARE includes a 915-MHz wind pro
filer combined with a radio-acoustic 
sounding system (RASS), an Omega 
navigational-aid-based atmospheric 
sounding system, and a ground station 
measuring wind speed and direction, 
pressure, rainfall, temperature, humid
ity, and various parameters in the radia
tion budget. A network of six ISSs is 
being deployed by NCAR and NOAA 
personnel prior to the 1 November start 
date for the COARE IOP.

ThefirstISS installation tookplacein 
late April on Manus Island. Manus, lo
cated some 1,000 km west of the center of 
the IFA, is one of the key COARE equa
torial ISS sites because of its location in 
the western portion of the COARE do
main where westerly wind bursts, a key 
phenomenon to be studied in the pro
gram, may first develop. Air-sea interac

Fig. 3. The NCAR Electra shows off its new tail-mounted 
ELDORA rotating radome as it prepares to take o ff on a 
test flight (photo by Bob Bumpas).

Fig.4. The recently installed ISS station on Kapinga- 
marangi, complete with living quarters and provisions 
for the operational crew (photo by Marcel Verstraete).

tions are maximized during such events.
The second ISS was installed in mid- 

July on Kapingamarangi Atoll, located 
almost astride the equator near the center 
of the IFA (see Figure 4). Eight NCAR 
and NOAA personnel endured a rough, 
six-day boat ride from Cairns, Australia, 
to get there, as there is no airport on the 
atoll Since there also are no tourist ac
commodations on Kapingamarangi, the 
installation crew had to bring and erect 
not only modular buildings for the elec
tronic equipment and diesel electric gen
erators, but also a shelter (complete with 
food) for the people who will be operat
ing the system from now until the end of 
June 1993. In addition, they setup a60-ft 
tower for the meteorological sensors and 
two smaller towers for radiation sensors 
and antennas. An INMARSAT satellite- 
link telephone was also installed to pro
vide voice and data communications to 
Townsville and Boulder. Several of the

400 inhabitants of the island 
were hired to assist in the 
construction work.

The next ISS system will 
be installed on the island of 
Nauru in August 1992, with 
the Kavieng station following 
in early October. Two IS S sys
tems will be installed on Chi
nese research vessels at ports 
in China in October. A big 
difference with the shipboard 
systems is that the Doppler 
wind profiler antenna must be 
mounted on a stable platform 
to remove the ship’s motion 
and keep the phased-array, 
electronically beam-steered 
an tenna horizontal at all times.

Just a few days after being 
installed, both the Manus and 
Kapingamarangi stations be
gan sending high-quality data 
back to Boulder via GOES 
satellite link. Getting these new 
ISS data from this data-sparse 
region is, in itself, an exciting 
breakthrough. During the pe
riod 17-23 June, the ISS sys
tem at Manus Island may have 
observed a westerly wind 
burst, which cause intense air- 
sea interactions as mentioned 
earlier. The westerly wind 
burst observed by the Manus 
ISS may prove to be particu
larly interesting since the event 
happened near the time when 

the ocean temperatures changed dra
matically as an El Nino pattern rapidly 
dissipated. The profiler data taken in this 
westerly burst show that the westerlies 
developed to a height of 3.5 km (see 
Figure 5). Prior to the time period shown, 
the low-level winds gradually shifted

Getting these new ISS 
data from this data-sparse 
region is, in itself, an 
exciting breakthrough.

from light easterly to northerly over a 
period of several days. A general in
crease in the magnitude of the easterlies 
aloft was also noted. The sounding data 
from the ISS showed an increased likeli
hood of deep convection, which resulted

See TOGA COARE on page 4
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Recent Senior Appointments
Congratulations to Darrel Baum

gardner, who recently accepted a Scien
tist III appointment. (ScientistlllatNCAR 
is roughly comparable to the rank of 
associate professor at a university.) Darrel 
will continue to serve as Chief of the 
Science Group at the RAF and to pursue 
his research in advanced hydrometeor 
instrumentation and cloud and aerosol 
processes.

Jon Corbett’s highly innovative work 
in RDSS applications and system soft
ware, including leading the development 
of Zeb in RDP, has fueled rapid profes
sional growth. This has resulted in his 
recent promotion to Systems Programmer 
IV. Jon has now scaled the full range of 
programmerclassificationsatNCAR, from 
his entry into ATD as a Student Assistant 
in 1981 to his position today in the top echelon of NCAR’s 
programming ranks.

After successfully completing a two-year Visiting Scien
tist stint, David Johnson has accepted a Scientist II appoint
ment with the RSF where he will continue his work on satellite 
data support for the Kuwait data archives (KUDA) project, as 
well as on project support with the RSF radars. Dave brings a 
very strong microphysical background to the radar program. 
He expects to pursue, among other research interests, ad
vanced studies in polarimetric radar applications.

We welcome David Parsons, who has joined the SSSF as 
Chief ScientistforlDASS (Integrated Data Assim ilationSound- 
ing System) development. Dave holds a joint Scientist III 
appointment with ATD and MMM and will work especially 
closely with SSSF and RSF staff on hybrid sounding/profiling 
data assimilation techniques. He has a wealth of research 
experience in mesoscale dynamics, which is at the heart of 
ID ASS applications.

Director's
Corner

By R ichard C arbone

Congratulations to Larry Radke and 
Jim Dye, who passed the toughest test of 
them all and recently gained appointment 
to Senior Scientist. (ATD presence in the 
Senior Scientist ranks has now reached a 
historic high, with six ATD scientists 
currently holding this appointment.) Larry 
will continue as RAF Manager, and Jim 
will continue as a joint appointee with 
MMM and ATD, specializing in cloud 
physics research.

Steve Semmer has advanced to Engi
neer IV after having guided the ASTER 
system through development and early 
field operations, in collaboration with Joost 
Businger, Tony Delany, Charles Martin, 
and Tom Horst. Steve used his unique 
skills to combine high performance flux 
instrumentation with modem data acquisi
tion and computing technologies.

Upcoming Articles to Feature ATD Staff
All of our dedicated and talented staff members contribute 

to fulfilling ATD’s mission. Although some of our manage
ment staff maybe well known to users of ATD facilities, many 
in other positions are not.

In the next few issues of The Observer, we will be running 
short feature articles on various members of our ATD team, 
with emphasis on the diversity of skills required to make 
progress in observational atmospheric science. You will get 
firsthand descriptions of instrument makers, field technicians, 
and other people who quietly provide important (though 
sometimes unglamorous) services for data delivery, logistics, 
contracts, and other administrative support. I hope you will 
enjoy learning more about the people, skills, and talents we 
bring to bear on your research support needs.
Richard (Rit) Carbone is Director o f the Atmospheric 
Technology Division at NCAR. ❖

TOGA COARE continued from page 3

in several episodes of precipitation that were measured by the 
ISS ground station.

Although ATD staff are straining under the time pressure 
as they face the tough observing challenges of COARE, we 
sense that they are excited, as we are, to have an opportunity 
to contribute to a momentous field study that is sure to furnish 
a landmark data set for climate studies for years to come.
David Parsons is a Scientist III holding a joint appointment in 
ATD's Surface and Sounding Systems Facility (SSSF) and the 
MMM Division. He is also the leader o f  the ISS development 
team. Hal Cole is an Engineer V and serves as Deputy Manager 
o f SSSF. Peter Hildebrand is a Scientist III and serves as 
Manager o f ATD's Remote Sensing Facility (RSF). ❖

Fig. 5, right. An 11-hour cross section o f winds up to 7 km 
height on 18 June 1992 (Manus ISS data).
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University Class 
Chases Storms 
with CLASS

By Ned Chamberlain

Taking the pulse of a severe thunder
storm at close range may not be 

everybody’s cup of tea, but a group of 
eight University of Oklahoma graduate 
students recently used an ATD mobile 
sounding system to do just that. Under 
the leadership of Howie Bluestein, pro
fessor of meteorology at the 
university, the students spent 
two weeks last May trying to 
get detailed measurements 
within severe storms.

Todo this they used ATD’s 
Mobile CLASS (Cross-Chain 
LORAN Atmospheric Sound
ing System), which is a com
pletely self-contained balloon 
sounding unit mounted in a 
van. The activity was sup
ported by ATD as part of 
NCAR and NSF efforts to 
make observing facilities 
available to universities for 
educational purposes.

About 10 a.m. each day 
the students would gather with

I

Bluestein and evaluate the potential for 
convective activity that day. Around noon 
they would decide if it was a “go” day. If 
so, they would pile into the Mobile 
CL AS S van and a separate chase van and 
drive out to the area where the severe 
weather was expected to occur.

Despite an unusually inactive storm 
season, the students still managed to 
accomplish most of their goals. These 
goals included obtaining soundings at a 
number of places and times: both before 
and during active convection; in up
drafts as well as rear-flank downdrafts; 
near a dryline, front, gust front, or out

flow boundary; and into mammatus and 
altocumulus castellatus clouds.

Although the extremely high atmo
spheric electrical noise near severe storms 
caused problems with some sondes los
ing lock on the LORAN signals (and thus 
losing wind data), a large amount of 
valuable data was obtained. This in
cluded one complete sounding in the 
updraft of a severe multicell storm in 
which LORAN lock was maintained 
through the entire balloon ascent. (A 
sounding through a storm updraft is rare 
enough that this sounding alone ensured 
the success of the study.)

The students saw plenty of 
the Oklahoma countryside dur
ing the study. On the last day 
alone, they drove over 700 
miles, intercepted several 
storms, and launched four 
soundings. Bluestein was en
thusiastic about the outcome 
of the Field program, and hopes 
to repeat the study again. In the 
meantime, he plans to write up 
the recent results for submis
sion to the Bulletin o f the Ameri
can Meteorological Society.
N ed C ham berlain is an 
Eng ineer III in ATD ’s Su rface 
and Sounding Systems Facility 
(SSSF). ❖

Graduate students from the University o f Okahoma 
Department o f Meteorology prepare to release a 
balloon from SSSF's mobile CLASS van (photo by 
Ned Chamberlain).

CLASS Technology 
Now Available 
Commercially

By Walter Dabberdt

A s part of NCAR’s efforts to maxi
mize the transfer of NCAR intel

lectual property to the private sector, 
ATD has been pursuing opportunities 
for transferring some of its unique mea
surement technology to commercial 
firms. As a result, the NCAR-developed 
Cross-Chain LORAN Atmospheric 
Sounding System (CLASS) “upsonde” 
technology is now available commer
cially through licensing agreements with 
two leading atmospheric technology 
firms.

I

Radian Corporation recently received 
a license to manufacture and sell CLASS 
ground systems and software through an 
agreement with the UCAR Foundation. 
Radian is an environmental services and 
advanced technology firm headquartered 
in Austin, Texas, with domestic offices 
in 26 cities, including Boulder. A second 
firm, Atmospheric Instrumentation Re
search (AIR), Inc. of Boulder, was 
awarded a CLASS software license in 
1989. This enables AIR to incorporate 
CLASS meteorological and navigational 
aid windfinding software into the ground 
station of its NAV AIR™ system.

The CLASS atmospheric sounding 
system was designed in 1985 by the pre
decessor group to ATD’s current SSSF. 
Originally designed to use the Vaisala 
RS-80 radiosonde and the LORAN-C 
navigation system for windfinding, 
CLASS can now also be configured to

utilize the worldwide Omega navigational 
aid system. CLASS has been used in more 
than 20 major atmospheric field pro
grams supported by ATD.

Licensing efforts are also underway 
at present to transfer SSSF’s lightweight 
digital dropwindsonde technology to the 
private sector. This newly developed 
“downsonde” represents a breakthrough 
in that it is light enough (450 g) to be 
dropped safely over land areas, opening 
up many new atmospheric measurement 
opportunities.

These licensing agreements are 
highly beneficial to ATD and its user 
community, since most of the funds net
ted are funneled back into ATD’s instru
ment development programs.
Walter Dabberdt is a Scientist III and 
serves as Manager o f ATD's Surface and 
Sounding Systems Facility (SSSF). ❖
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DFS Plays Key Role 
in ATD Instrument 
Development

Every successful team seems to have 
some members who get the head

lines, and others who contribute just as 
much, but seldom receive adequate rec
ognition. Such is life for the talented 
staff of ATD’s Design and Fabrication 
Services (DFS), who work behind the 
scenes to bring ATD’s instruments to 
fruition. On a typical day you will see 
DFS ’ s engineers and master craftspersons 
designing and turning out scores of items 
ranging from intricate parts the size of 
watch springs to massive antenna drives 
for ATD’s huge radars.

DFS got started in 1962, early in 
NCAR’s history. The newly founded 
NCAR was then operating out of the 
Armory Building adjacent to the CU 
campus, but soon moved to another CU 
building (RL-1) near 30th Street, where 
the first machine shop took form.

Paul Johnson joined NCAR in 1963 
and started the Mechanical Engineering/ 
Design Group of DFS. The Logistics 
Group was added in 1988. Although part

of ATD, DFS serves all of NCAR, as well 
as university and other outside research
ers by special arrangement. DFS is base 
funded by NSF with the exception of the 
instrument makers, who are on full cost 
recovery.

The Machine Shop Group currently 
consists of a shop supervisor, an inven
tory administrator/buyer, seven full-time 
instrument makers, three on-call ma
chinists, and a half-time custodian. The 
main shop is located in the new Foothills 
Laboratory, although DFS operates a 
satellite shop at the Mesa Lab staffed 
with one full-time instrument maker.

Machine Shop capabilities include 
conventional machining, computer nu
merical controlled (CNC) milling, preci
sion sheet metal work, welding (alumi
num, stainless, high-vacuum , and 
cryogenic), stainless electropolishing, 
anodizing, and iriditing.

The Mechanical Engineering/Design 
Group currently includes two mechani
cal engineers and one mechanical de
signer. The Design Group devises all 
types of instrumentation, radar pedestals 
and associated hardware, balloon launch 
and flight hardware systems, aircraft 
hardware, logistics equipment, and sea 
container packaged systems. The group

is equipped with modem computer-aided 
design systems, with AutoCAD as the 
primary software.

The Logistics Group consists of two 
full-time technicians who primarily serve 
the logistics and maintenance needs of 
ATD’s RSF and SSSF. A major recent 
activity of this group was planning and 
supervising the construction of two Inte
grated Sounding System (ISS) stations 
on remote island sites in the western 
Pacific for the TOGA COARE program.

Future plans for DFS include a sec
ond CNC milling machine in the near 
term, as well as a CNC turning center in 
the more distant future. A new staff shop 
at Foothills Lab is being equipped and 
organized, and a van is being outfitted as 
a mobile service unit that can be used at 
any of the NCAR sites.

DFS has areputation both within and 
outside NCAR for doing high-quality, 
on-time work. Paul Johnson is proud of 
that, as well as of DFS ’ s enviable safety 
record. He also likes the group’s new 
home in Foothills Lab. “Now that we are 
collocated with the rest of ATD,” he 
says, “we should be able to meet the 
challenges of the 90s with even better 
teamwork and cooperation.” ❖

Facility Allocations —  April 1992

Requestor Project System Period FY Disposition

Lighthart, U.S. EPA BioFlux ASTER 1 - 7 Jun 92 
9 -15 Jul 92

92 Allocated ($17K cost recovery)

Feeney, Horizon Marine, Inc. Ocean Response King Air (WY) 15 Aug-15 Oct 92 92 Allocated ($44K cost recovery)

R. Smith, Yale U. Stable Isotopes Sabreliner 1 ■ 21 Oct 92 93 Allocated ($27K)

Chandrasekar, CSU; Detwiler, SDSMT SW/HW Test T-28, CSU-CHILL 15-19 Jun 92 92 Allocated ($9K)

Carlson, ITCPO, et al. TOGA COARE ELDORA
3 ISS
2 Field Centers 
ELECTRA 
2 Dropsonde Sys.

1 Oct 92 - 28 Feb 93 92-
93

Allocated (S607K in FY 92, $1,863K 
in FY 93)

Rasmussen, NCAR WISPIT King Air (NCAR) 16 Feb-5  Mar 93 93 Allocated ($17K)

Project Acronym Definitions

BioFlux

SW/HW

Bioaerosol flux 

Software/Hardware

T0GA-C0ARE Tropical Ocean Global Experiment -  Coupled 
Ocean-Atmosphere Response Experiment 

WISPIT Winter Icing and Storms Program Instrumentation Test

1 1
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CSU-CHILL Radar 
Gets Polarization 
Improvements

By Steven Rutledge and Pat Kennedy

During the past six months, the digi
tal signal processing and real time 

data display capabilities of the CSU- 
CHILL Doppler radar at Colorado State 
University (CSU) have been significantly 
upgraded. The system can now estimate 
and display the differential propagation 
phase ((J>dP) and zero-lag cross correla
tion (pHV(0)) in real time. Much of the 
motivation for these improvements came 
from V. N. Bringi (CSU-CHILL Co-PI) 
and V. Chandrasekar of the CSU De
partment of Electrical Engineering. In 
particular, these two new parameters are 
useful in the analysis of mixed-phase 
precipitation regions, such as the snow 
melting level (“bright band”), and hail 
areas embedded in rain.

The typical scheme for collecting 
multiparameter radar data is to use a 
sequence of alternating horizontal and 
vertical transmitpulsepolarizations (i.e., 
HVHVHV...). Customarily, to avoid the 
effects of propagation phase differences 
between the two polarizations, radial 
velocity estimates have been based only 
on returns from the H pulses. This method 
has the disadvantage of effectively dou
bling the interpulse time, thereby cut
ting the maximum unambiguous radial 
velocity in half. This significantly in
creases the amount of “folding” in the 
velocity data.

In the new CHILL system, this draw
back has been overcome by the imple
mentation of the Sachidananda-Zmic 
velocity correction scheme. Under this 
scheme, the (>dp data are used to remove 
the differential propagation effects from 
radial velocity estimates based on one- 
lag HV correlations. Thus, the “folding” 
velocity is the same as for conventional 
Doppler operations.

This new capability has been thor
oughly tested and evaluated, including 
use on a recent field project where mea
surements were taken inside thunder
storms whose rain rates were high enough 
to produce marked <t>dp alterations. A 
reflectivity plan-position-indicator(PPI) 
scan from this project is depicted in 
Figure 1.

Since differential propagation phase 
is a path-dependent parameter, the asso
ciated <t>dp pattern (Figure 2) shows a 
distinct radial organization. The (J>dP val
ues change rapidly with range in the 
reflectivity cores where rain rates are 
high. A relative minimum is present in 
the Phv(o) field (not shown) associated 
with the thunderstorm cores. It is likely 
that in some of these regions the cross- 
polar correlations are reduced where hail 
is mixed with rain. The radial velocity 
patterns observed while polarization 
switching was underway (Figure 3) are 
quite similar to those observed a few 
minutes earlier when only horizontal po
larization (the old technique) was used 
(Figure 4). The small differences could 
easily be due to storm evolution. These 
results indicate that having these new data 
fields in real time can substantially aid 
decisions on real-time scanning strategy.

In addition to these advances, the 
performance of the high-speed polariza
tion switch itself has recently been inves-

Fig. 1. PPI o f CSU-CHILL reflectivity 
data at 0.5° elevation at 1631 MDT, 8 
June 1992. North is up. Color bar 
shows reflectivities in dBZ. Range ring 
interval is 30 km. Local road overlay is 
in brown. Azimuthally smeared echoes 
on left are mountains.

Fig. 2. Same as Fig. 1, except data 
field is differential propagation phase 
(§dP) in units o f deg/km.

v ic e  see

Fig. 3. Same as Fig. 1, except data 
field is radial velocity in units o f m/s, 
collected with transmit polarization 
sequence of(HVHV...). Negative 
velocities are toward the radar.

Fig. 4. Same as Fig. 3, except with 
conventional transmit polarization 
sequence o f (HHHH...).

tigated. Recent calibrations and retunings 
have resulted in much better knowledge 
of the characteristics of this switch, in
cluding insertion losses in the receive 
and transmit paths. The average sensi
tivity penalty when using the polariza
tion switch is 2.6 dB.

A polarization monitoralso has been 
constructed for easily performing semi
automatic calibrations of the switch pa
rameters. This is controlled by a pedes
tal-mounted microprocessor, which can 
turn on and direct a noise source to either 
the vertical or horizontal directional cou
plers. From these measurements the in
sertion loss and isolation through both 
the receive and transmit paths can be 
monitored. These data will soon be rou
tinely digitized in real time and used in 
the calibration of the radar system.
Steven Rutledge is an Associate Professor 
in the Department o f Atmospheric 
Science at CSU and serves as Scientific 
Director o f the CSU-CHILL Radar 
Facility. Pat Kennedy serves as Manager 
o f the CSU- CHILL Radar Facility. ♦
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Colloquium Students 
Explore Atmospheric 
Measurements
By Paul Herzegh

Twenty-four top graduate students 
from universities in the U.S., 
Canada, Germany, and Australia came 

to Boulder in June to better their under
standing and use of observational data in 
atmospheric research. When they left 
three weeks later, they had completed 
NCAR’s first Summer Colloquium on 
Observational Techniques in the Atmo
spheric Sciences, an intense short course 
that reviewed the fundamentals of re
mote and in-situ observing techniques

and data analysis methods.
As jointly planned by NCAR’s ATD, 

MMM, RAP, and ACD divisions and 
Advanced Studies Program (ASP), the 
colloquium used a format that combined 
lectures, laboratory exercises, and small - 
group research projects. Coverage of the 
considerable breadth of the colloquium 
material required a cast of thirty-one 
speakers from NCAR, NOAA, and 
academia. Al Cooper (MMM/ATD) 
served as principal speaker during the 
first week, delivering lectures on data 
analysis techniques and experimental 
design. Each student also worked on one 
of eight small-group projects, guided by 
NCAR staff. The project topics were 
diverse, ranging from hands-on use of 
the CP-2 radar for clear-air studies to 
analysis of aircraft penetrations of

convective storm cores.
The colloquium represents a first re

sponse by NCAR to a call for improved 
instruction in experimental atmospheric 
sciences made in the 1991 UCAR/AMS 
Study on Observational Systems. Through 
this forum, NCAR has sought to aug
ment the educational opportunities and 
resource materials available to today’s 
students in observational science. A pro
ceedings volume containing an over
view of each speaker’s presentation will 
become available during the first half of 
1993 (contact Barbara McDonald of 
NCAR/ASPat 303-497-1601 foracopy).
Paul H erzegh was the principa l 
organizer o f the Summer Colloquium, 
and serves as Manager o f  A T D ’s 
Research Data Program (RDP). ❖

Meeting Announcement -  NCAR Remote Sensing Workshop
NCAR has scheduled an NCAR 

Remote Sensing Workshop to begin at 
1:30 PM on Wednesday, 7 October
1992, and to conclude at noon on 
Friday, 9 October. The purpose of the 
workshop is to gamer recommenda
tions from the atmospheric sciences 
community regarding priorities for fu
ture NCAR remote sensing system 
developments. The primary focus will 
be on transportable ground-based, 
ship-based, and airborne instrumenta
tion for microscale and mesoscale mea-
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surements in the troposphere and lower 
stratosphere. The meeting will include 
invited presentations on the current and 
potential future capabilities of active re
mote measurement techniques for the 
following critical variables:
• Clouds with and without precipitation
• Water vapor and temperature profiles
• Fluxes of heat and water vapor
• Trace gas constituents.

Discussion and formulation of rec-

Deadlines for 
Facilities Requests

The NSF Observing Facilities Advi
sory Panel (OFAP) will meet in April 

1993 and October 1993 to consider re
quests for use o f all NSF-sponsored lower 
atmospheric observing facilities. These 
include facilities at NCAR, University of 
W yoming, Colorado State University, and 
South Dakota School o f Mines and Tech
nology. OFAP evaluates requests and 
makes recommendations on allocations to 
the NSF Facilities Advisory Council.

The deadlines for receipt o f requests 
prior to these meetings are as follows: 15 
February 1993 (for requested use be
tween 1 October 1993 and 1 April 1994); 
and 17 August 1993 (for requested facil
ity use between 1 April 1994 and 1 O cto
ber 1994).

ommendations will center on the de
velopment potential of each prospec
tive technology and the likely scien
tific payoffs from its application.

All interested scientists and engi
neers within the atmospheric sciences 
community are invited to attend. For 
more information, please contact Jim 
Wilson of NCAR/ATD/RSF by mail, 
fax (303-497-2044), or e-mail 
(wilson@stout.ucar.edu). ❖

Scientists requesting facility support in 
conjunction with NSF grants should in
clude those requirements in their grant 
applications, which are due at NSF four 
months prior to the OFAP meeting.

Requests for use of NCAR aircraft 
should be sent to Larry Radke, for radars 
to Peter Hildebrand, for su rface and sound- 
ing systems to W alter Dabberdt, and for 
data services to Paul Herzegh, all atNC AR, 
P.O. Box 3000, Boulder, CO 80307 (303- 
497-1000). Addresses for other requests 
are listed below. Wyoming King Air: 
JohnM arwitz, D epartm entof Atmospheric 
Science, University o f W yoming, Lara
mie, WY 82071 (307-766-4947); T-28: 
Paul Smith, Institute o f Atmospheric Sci
ences, South Dakota School of Mines and 
Technology, Rapid City, SD 57701 (605- 
394-2291); CSU-CHILL radar: Steven 
Rutledge, D epartm entof Atmospheric Sci
ence, C olorado State University, Fort 
Collins, CO 80523 (303-491-8283). ❖
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