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PROFILER UPDATE 

[Editor's Note: In October 1987, we published WRTA 87-39, "Wind Profiler Update", 
which served as an introduction to wind profiler technology and discussed the demonstra
tion network which will be implemented in the next 2-3 years. In this T A, more information 
is presented, all excerpted (with permission) from the Profiler Forum, a publication of the 
Environmental Services Group of ERL in Boulder, Colorado.] 

PROF1LER PROGRAM UPDATE 

lha P:ofilv lyttA tJJU..y. received all 
the el...nta ot the prototype profiler 
at ita t•t •ita iD llOCJitielcl, Connec• 
ticut. Zach aub8YfU. vas inc:Uviclually 
cheeked out aDd .. t the perfonance 
•pecificationa. Onisyw integrated the 
.yata and taatinq beqan in Decabar. 
After tho:rouqh c:heck-out and. 
acceptance teatinq, it vill be dis
aaaeabled a=, except for the antenna, 
lhipped. to Platteville, Colorado, for 
installation. Another antenna will be 
in place and. vai tincJ thve. 

A tunctional prototype, developed. by the 
Protiler Proqr&~~, is nov in place at 
Platteville, where it has })een under• 
qoinq t•ta for the past year. Since 
OctoMl:' 1 t U. l:»een •endi.nq apectral 
•oaent data to the developaent HU):) 
c:cmputar, Btl'BOPS , fNer"f 6 ainutea. 
Color displays of the Oth •caent 
(reflectivity) , lat .oaent (Doppler 
velocity), and 2n4 -.maent (spectral 
vidth) are prod.uc.ct. 'l'h .. e can })e used. 
to identify the presence and. nature of 
precipitation which .. y affect the 
quality of the viM calculations. 

The two prototypes will l:»e run in side= 
})y-sicle tuta for a .onth. In the 
•prinq, the Pro filer ProqrUI 1 • !RL 
prototype vill be •ant to Vandenberg Air 
Force Base em loan. The Onisya tysta,, 
as the tint of the 31 profilen in the 
daonatration network, vill then beqin 
tul.l-tilla collection of wind. data. 

COAUJiication• The stataent of ·Work 
for the co.mmicationa .y1ta is nearly 
co.pletet the procureaent action ahould. 
beqin early iD 1988, vith the contract 
awarded. iD n 1989. Studies indicate 
the IIYII'taa vill pro):)ably l:»e either 
dedicated. telephone linea or a 
satallita-baaed. aytt .. uainq VSAT 
very 1111all aperture tusinal) tach
noloqy. 



RETRIEVING TEMPERATURE AND 
GEOPOTENTIAL fEI OS FROM 
NETWORK WNl PRORER 
OBSERV ATJONS 

-1'i.Dq-Bva ltu.o, NCAR 
LA. Shapiro, WPL 

OYer the paJit fi"N yean, Considerable 
proqr- ~ ~ ~ iD the develop
..m:. of a g:rowscl-besed llicrowave 
raclla.etric ~il.er tor ..asurinq 
tapera'blre aDd BDisttlree The 
radiOJMtric protiler caD provide very 
acc:urau i.Dt~ V&'tc' vapor and. 
liquid water measurement• at the salle 
hiqh temporal reaolution as the wind 
profilar. Westwater at ale (1984, 1985) 
ahowed. that qround- and aatallita-based_ 
microwave radiometric measurement• can 
be coabinad to yield a temperatura 
profile fro• the surface to 10 ab which 
i• •ora accurate than the profile trow 
either separate syst .. e 

However, at this ataqe of development, 
with six 11icrowave channels and. with 
clilaatolcqy as a basi• for radi011etric 
retrieval, the vertical resolution of 
the temperatura profile (-200 ab) i• 
conaidarably leas than that of the wind 
meaauruent {-300 11). 'l'hia inc01ipat
ibility in vertical resolution can . 
create problems in mesoscale diagnostic 
studiea and in numerical weather pre
diction. 'l'ha poor vertical resolution 
also results in larqa errors in the 
radi011etric temperatura. Westwater at 
al. (198S) calculated the r.as dif
ferences between the radiometric t .. -
peratura anc:l that of the radiosonde tor 
460 soundinqs (Fiq. l). The error is 
..all near tha qround, but increases 
quickly with height. It can be as larqe 
u 3 deq C near the tropopause ancl . 
around 2 deq c for tha ••an troposphere. 
'!his is considerably larqar than tha 
typical meaauremant error of the 
radiosonde, which is l••• than 1 deq c 
tor the whole troposphera. 

Inspired by the succasa of ratrievinq 
ta.perature and pressure fields from 
greund-basad multiple Doppler radar 
..asuraments for convacti va storms ana 
..all-scale systama (Gal-chan, 1978), 
researchers beqan to develop procedures 
for ratriavinq thermodynamic fia~ds from 
a reqional array of wind profilers 
(Black at al., 1984; XUo and Anthes, 
l985)e Recently we have extended the 
vork of Kuo ana Anthes (l98S) to develop 
a -thoc1 to ciarive temperatura and 
geopctential inforll&tion fr011 network 
wind profiler observations usinq the 
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Fig. 1. Vertical profil~ of rms temperahl:'e e"or! 
for lM combined satellite- fJ1fd grOtll'ld-hased . 
radiorMtric system (from Westwater et a/., 198$), rms 
errors f01' temperatures retrined from a Mtworlc ~of 
hypothetical wind profilers stationed J60 lfm lipfJ1't. 
and the meiz.sureme1ft errors of a typictii radiosonde 
system •. 

divergence equation (XUo at al.; 1987). 
We reformulated the retrieval procedur• 
on a tarrain-tollowinq cr-eoorciinata, 
siailar to that used in most lilllited
arsa models.. We then examined the . · 
accuracy of the derived temperatura ~a 
geopotantial fielcia for six different 
aynoptie situations u.inq basic data 
Hta qeneratad by a hiqh-resolution. 
J~eSC•cale mod.el • 

Piqa.re l show• tha vertical profile of 
~ temperatura errors for ~· combined 
satallita- and qround~basecl radiometric 
syatea (ahort-dashed line, from West
vatar et .al., 1985), X'lU temperature 
errors retrieved fro• a hypothetical 
uetvork ot protiler• (solid line), and 
typical rawinsonaa ••asurament error 
(long~ashed ~ina). In the •iddla and 



'tipper tropoaphere, the t.-perature 
retrieved troa the wind tield is 
aiqniticantly •ora accurate than the 
dinc:t tamperature ••asur .. ant troa a 
ccabined satellite- an4 qround-based 
Jlic:rovave racUoaetric ayst... At lower 
lrTels, however, the retrieved. tea
perature is not as accurate, mainly 
due to the neqlact ot bcunciary layer 
~tua tluxas in the retrieval 
c:alculationa. Because ~· bcunciary 
lay.r •omentua tlux•• are ditticult to 
... sura, this suqqest• a need tor 
independent ta.perature ••asuraments at 
these levels. 

A& a point ot caution, one ahould not 
interpret thia as t.plyinq that the 
racUOJietric taperature is useless. It 
is vall-known that radiance measured by 
sat.llita- or qround-baaed •icrowava 
systems is hiqhly accurataG ~ 
discussed by Westwater (personal 
communication, 1987), the ••asur...nt 
error in the radiance as observed by a 
qround-basaci aicrovave radioaatar is 
laaa than 0. 25%. The temperatura error 
shown in Fiq. l ia la%'9ely caused by the 
use ot clisatoloqy, which has little 
vertical structure, as a tint qu••• tor 
raciioDatric retrieval. Xt the tampera
ture troa a •ociel forecast or the 
teaperatura retrieved troa the vineS 
protilar observations vera used aa the 
tirst quasa, the accuracy ot the 
radiometric tamperature could be 
subata.ntially improved. We are 
currently axplorinq the possibility ot 
the latter in collaboration with Wast
water. Preliminary rasul ta inc1icate 
that couplinq the radiance •eaauraci by 
the aatellita- and qround-baaed 
aicrowava syata.s with the taaperatura 
retrieved troa the wind tialc!a c:a.n 
provide a temperatura profile close to 
the accuracy ot that of a radiosonde 
ayat... These :rasul ta vill :be 
rppp;izt4 ip a to;thsgpipq paper. 

ONGOING WORK AT PENN STATE 

The Meteoroloqy Department at Penn State 
has bean operatinq a 50 MRz protilar at 
Mc:Alveya Port, PA, since June 1985, and 
two mora (another V'I!.P anci a portable 404 
KHz) since April 1986. 
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cyclonic, ant! cyclonic, :na no 
streamline curvature at the laval ot 
interest. They dellonstrata that on the 
avaraqe durinq situations involvinq 
cyclonic curvature the initial analysis 
result. in wind speeds that are 21% too 
lowe Further, these initial errors than 
propaqata throuqh the forecast period. 
'l'his paper will be qiven at the 8th 
Conference on Weather Prediction in 
February 1988. one of their currant protiler applica

tion proqrama is a comparison between 
p~~il•r~:waasuraa wind= ~~- w~="'=d=•-=------ other vork at Pe.."m State is a recently 
analyzed (traa conventional network -co.plated tour-diiansional di~ 
data) and forecast with the Nested Grid aast.ilation experiaent which usad 
Modal (NGM) ot the National Meteoro- profilar meaauraanta and the Penn 
loqisal canter. Dennis Thomson, Williu State/National Center tor At.Jlospheric 
Syrett, Th0111.as warner, and Nelson seaman Research mesoscale model. Fro. that it 
have dona such a comparison tor 00, 12, appaa.ra that continuous profiler 
24, 36, and 48 hour vincis tor the 700 measurements, evan on a synoptic rather 
and 500 ll.b levels tor January and May than a. •eaoacale qrid, will yielc! 
1987. They have stratitiad the data siqniticant t.prov .. ants in toracaat 
base into situations characterized. by winds. 



AN INTERACTIVE EDITIN«.a 
PROGRAM FOR PROF1LER DATA 

--~~ith Br•v•t•r 
PROFS 

Recently PROFS (Proqraa fo~ Reqional . 
o1:u1arvinq and Porecastinq Services) has 
been devalopinq and improvinq automated 
quality control (QC) proc:aciures tor Wil\d· 
profilar d.ata (Brewster and Schl.attar.; 
1986, 1988). In order to obtain . 
statistics trQJa que.lity-controllecl .data. 
unaffected by the peculiarities of any 
automated routine, an interactive 
aditinq proqraa vas· developed. The 
proqram is also useful tor case studia,s 
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where th• lletao:rolOCJiat vishaa to h&VG 
co.-plata control over data quality 
bator• plottinq or doinq c011putaticns 
with a protilar data set. 'rhia article 
describes the proqraa and presents acme 
ideas for future development. · · 

To edit the data, the user selects 'the 
time interval to be considered and then 
examinee the data in 12-hour vindowe, 
one station at a till•.. The proqras 
display• the hourly avaraqad data on a 
color monitor as wind barb• in a time• 
haiqht eros• section (7iq. 1), and on a 
terminal a• numbers in a tabla (7iq. :2). 
To help th• analyat judqe t.ha data, the. 
tollowinq information i• diaplayaci in ····· 
th• tabla for each wind observation:. 

o heiqht 
o wind direction and speed (knots) 
o U ·· anc1 v component ( alcnq-beall .~ .. ·.,·. · 

component) 
o vector difference from previous 

qat• 
o raturnaci power (reflectivity) 
o radar •od• (fine raaolution;low. 

haiqht, llediua resolution; 
. mecUWI heiqht--1, coarse 

resolution/maxiumum haiqht-•3) 
Data are salac:tad tor tlaqqinq by movinq 
a cursor to the Dad d.atum (the. cursor on 
either the .anitor or the terminal may 
be ued) • 'l'he wind direction and speed. 
are both flaqqed bad }:)y the proper menu 
•election. . l'laqc;ad. data are displayed 
in red. on the 110nitor (qood. data are 
qraan) aDd in reverse video on the ·· 
taninal. When all station• for a qiven 
hour have bean ad.itacl, the data are 
written to the output file. The output 
file ia identical to the input tile 
except that the quality control bit 
aaaiqned to aac:h datwa reflects the 
dacisiona .. de in the proqraao 

----- P R 0 F' I L. E R S U B J E C T I· V E Q c SYSTEM-----

I I 
I I Hgt Oir Speed Ucomp Vcomp Oiff R•fl Mod• 11:Set to good I 
I I 1SSOO 33~ 1~. 6 -14 -14 24 3 J2:Set 1!0 bad I 
I FU"NG I 17900 300 24. 21 -12 6 27 3 J3tRe~elect I 
I 1336. m I 17000 313 26. 19 -1a -13 29 3 J4:Sau• this nrl 
I I 16200 301 39. 32 -20 -11 32 3 I~:WT'it• thi~ hi 
I 3-0EC-1.997 I 1,~00 296 42. 40 -12 19 26 3 1"6: C!"lanse ? !. o t I 
I 03:20 z I 14400 2~1$ ~9. '3 -215 ~6 29 3 !7:P!.ot T'4i00 I 
I I 1Z600 2 40. =1 -40 • ... - 3 I .. "'' I I 12700 2 40. ~1 -40 -72 26 3 
I I 9900 3l! 90. Ga _,9 12 29 .. • 
I I 9100 312 102. 76 -6a -17 2~ 1 
I I eaoo 303 96. Sl _,2 -a 30 1 
I a~oo . 2~9 92. so -44 6 ... A 1 .,; .. 
I 9300 301 a;o, 74 -4, -1 38 3 
I e~oo 30l es. 76 -4, 2 34 • .. 
I 7900 301 97. 74 -4~ 9 34 4 .. 

7600 306 97. 70 -·· ...... ~ 36 1 

S•lect o~n: ion ("'Z to quit): l ' 
I 

F1g. z. Dmll. display a.r it appetll'.s 011 tht u.ser terminal. Menu options IJI'e li.stttl 011 the riglrl 
.. . Qlfd .stGtioll infor7'111lliDtl. i.s li.steti on tM left.· Tht .substt of dma thGt i.s displayed is 

dttlt'miMd by lM po.sitiDtl o/tlw cursor on tJr. monitor or terminal. 


