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esrth’s iencephere 18 nceded for the radic cpemunicstion emginesr and the geophysicist. The
csubiastion of asdels, ¢.g3. the Internstionsl Refereacs Iomcephere (IRI), sodera

digital » 88d relatively powertful micro-couputers provide the capabilities to over-
coms the Lmic-2ions thet have heretofore prevented resl time fomcepheric specificaticn and
iaproved fovesasting techuiques. The develeping astwerk of digital iemsecandes provices an

The cwbersens evalustion of electren demsity profiles (EDP),
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WMMQMMUWN
digital ionpsondes will be operating to further understanding of
solar-terrestrial and . radic physics.  The digital ionosondes possess

. capabliities to provide data bases, that heretofore were limited to
instruments _requiring - & significant cepital investment (e.g. incoherent

scatter radar) or were labor intensive t0 gbtain (e.g. real-height analyses).

mmmmmmommm there has been
mmmmmnmmmuc micro-computer based
mmmmmmmmmmmnmmm
types.

The University of Lowell Center for Atmospheric Research, with
cooperstion and support from the Air Foroe Geophysics Laboratory recently
contributed three papers that document the planned digital ionosonde
network and the approaches and results of the associated analytical
investigations.

_ mmmmmmmmmm
of operation, in addition to.determining the mean ionospheric motion
opeoira .of the signais obiained om seven epaced receiving antennas.
mmmhmnmmmmwm Data

.....

" editing and processing programs have been developed 10 present, on &

singls page, lonocepheric charscteristios and ionogram surveys. These
oxamples sorve 89 & base for defining data handing and archival formats




o e e e et L e v e e e e ese——— R

Mumamnwwmmmmu
mmmummmm

_mumm

| *Thé sscond ‘paper summdérites the techniques developed by the
University of towell Center for Atmospheric Ressarch (ULCAR) group to
lonogram trice.  The ULCAR ¥échnique is based on a sum of the shifted
‘Chedyshev polynomiais' that réprésents the true height for each
ionospheric layer. Thomomod:formwngthnosph«bpmﬂh
mmmwmmwmmhmandwm
Mpqnt AmbMMMULOARMPOLAN(OMpmm
profile shape) profiling methods. An analysis of 172 ionograms reveals an
average height difference of -2.0 kilometers and a mean peak height
difference of +7.6km.  Given electron density profiles, a comparison is
made of the Dudney ionospheric mode! heights of the F2 layer as a
function of the ratio of foF2 10 foE. It was found that the Dudney model
yiolds systematically high height values for daytime and low height values
for nighttime. It is suggested that these systematic differences may
result from the model's negilect of underlying ionization or a variation of
important date for  understanding lonospheric phenomena and for the
data Is not Amised Dy the storage media, and new opportunities are
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s THE-bind . SADEE: GSQUeses: an sitemative remsesentation of the
..F2_region gleckron deneity profie. mmmm
.:mmmnn»mumhwemam
hyd mmm_ ""_f,m.ﬂm-bmn
-—,wnsammm The LAY function, defined by
four ‘parameters floF2, mwmme)msc

(mlopcmmbr)] mwm&bwwﬁmmﬂm
MWWMMWMMMbum
order polynomial expansion were compared to the profiles determined
using the LAY function. The comperison shows that for most of the time
the LAY funclions, with five kilomeler maximum error, represent the F2
layer down to f = foE or foF1 during the day and to the first scaled
ionogram frequency during the night. it was aiso found that the LAY
function parameters (HX/Hmax and SC) have fairly small diurnal variations
in their median values. This study could be expanded to represent the
entire electron density profile as a linear combination of LAY functions
and 1o investigate the behavior of the associated LAY parameters.
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"Multistation/Multiparambter  Observations with & Netwerk of
Digital  lonosondes,” Invited, paper presented to the
EW\VMPWM North Atlantic Treaty
Organization, Advisory Group for Aerospace Research and
Development, Munich, Federal Republic of Germany, May 1988.
Proceedings forthcoming.

Reinisch, B. W., R. R. Gamache, H. Xuegin and L. F. McNamara, "Real
msmommmwwm Advances in

Soace Ressarch. lonosphacic laformatics, 8, 4, (4)63-(4)72, 1988.
Boesy, L.. R. R. Gamache and B. W. Reinisch, "LAY-Functions for F2
Profiles,” Advancas_in Sosce Ressamch. logospheric informatics, 8.
4, (4)201-(4)204.
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GLODM. DIGISONDE 256 NETWORK

figure )
3. lessephuric Bute :
mmm--ru opevation: (1) icel incidance ionogrems

.:z. m! m.u -N mt&mc“:?:::nui. -‘un;" the ‘.:zl‘rd
oped, - t the mu-&ot.lt. :
3.1 lensgren Charesturistics
he Migisonde sedles mmaﬁunuumm“mudcntw

sgen e CPelatosh 19880, figwre 2 & 3
I e Bl Rih kS B SRy Ll b T
Petencuts of al., 19837 ive 1o mipiitetes %utu the verticel imei-
muﬂ&m e 8 entyasvdinery polerisetion, and
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3.2 Drift Nede Data

In the ¢rift seds, the Digisends datermines high vesolution Doppler spectra for each of

the signals received on seven spased ressiving antennse (Reinisch et el., 1967, Suchsu
et al., 1M07). incidence angle of eesh signel eompoment is calculated

frem the seven mmﬁn"‘huu. w in & skymsp that shows the location of the

lection ; sourees) snd their respective D:rlor fre-

quencies. Tight clustering of the sewrces indieates a epseth lonosphere, wide spread a

ionosphare. Ve defined & veughness indes RX that is fonel to the anguler
. Tigure § ohows inden for + €O, during & dis-

in selar senith engle is plotted

The
nonrnum.lt soon indicates an sngulier sisze of
the reflection arss of about 19%, while &I = 12 at aight during the disturbed period
indicates 68°. This patterm of smooth ond reugh nighttime contours was seen on
all the Coleredo deta and ales en dota the Sebourerel stetion at Argentis, New-
{‘nﬁmg‘suﬁn $). The airt BI fneresees uith insressing msgnetic sctivity as

This eenter of grevity of the sourve losstions éafimes the tilt vecter comsisting of e
tils angle, mecswred the tilt direction, seasured clockvise
ron north. The é¢iurmal variation of thewe perameters for Drie, CO is shown

These tilt are well defined only when the
sseli. There is » engerteinty in defining the tilt
spresd over the shy. [Pigure 7 indicstes a consistent
the daytine. Large sngles of up to 10°

i
1
§
it

Wen the sowrcves are sufficiently a:::‘ the three-dimensions] drift velocity vector
which bost reproduces the ebeerved ler frequencies (Dosels, 1983) is calculaeted.
In general, ve asouns ¢ wniform plases velocity over the entire skymep (nenith angle
& ¢ %0%). Rowtine obeervations the polsr cap and the aurvral regions (Bucheu et al.,
1587) ehov the predeninantly antisuwsward pleens csuvection for long periods of tise.

The I region drift in the centrel pelar n:.( Sresnland, §7.6°8 CBL) is shown for
five consecutive days, Ostober 10 te 22, 1907 &a 0. Birection snd megnitude of
the horizoatal drift vectssr are plotted eniversal time. for & southward 3 com-

mm.mzmmtmt. A 90° gaviet i9 obosrved from midnight to
S B -':mnmm(ommﬁln.mggm.ogn:ru
when L2 mm art. ttage only or to
tn’mmdmmunw.utnrmu.m
After 13 UT, when the érift is consistently entisunwerd, the
fonogren signatures are different, ouggesting & fairly sscoth iencephere, even thowrh

The ng Digioonde 298 metwork makes it possibdlie for the first time to obtain elec-
tren donsity mﬂln of the dettemside on g 1 basie with good time
reselvtion, the fon is done in resl time leaving enly data editing and
dioplay to be done off line. It soens that this data Dase can provide the test bed for
the forts. A worldewide study of the i ¢ roughness and
mw otuld give now inpute to tiw sudelers. It will M lsportent to
to study Javge ssale phonsmene like stuespheric
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