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ABSTRACT

The vertical atmospheric electric field may be sensed by using a passive
antenna, which is charged slowly by exchanging the charges in the atmo-
sphere. The potential of the atmosphere is obtained by the measurement
of potential difference between the antenna and earth’s surface, which is
same as the atmospheric potential. In case of a passive antenna at 1m
above the surface, the voltmeter system attached with the antenna system
and it is operated over a typical input range of + 500V. This voltage is
generated by afloating voltage generator. The input bias current used in
thissystemisof the order of nearly 10A with aninput resistance of ~10"
Q. This combination must be considered in this circuit is to provide an
appreciably higher resistance than atmospheric resistance. In this passive
antenna system a high voltage guard is also desirable. A direct method for
measuring the atmospheric electric field isused by Electric Field Mill (EFM
-100) and Field Mill. The Field Mill needs 230 V AC for running the motor,
regular maintenance is required. The above instruments coast high and
cannot be used during severe weather condition like high wind speed,
rain, lightning snowfall and drifting sand. The passive antenna can be
operated any meteorological conditionswith 24V battery-powered in any
remote place with minimum maintenance. Damagesto the el ectrometer due
to severe electrical storms can be cheaply repaired.
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INTRODUCTION

Thescientific sudy of aimospheric dectricity began
inthe 18th century, with investigationinto theelectrica
nature of thunderstorms such asthat famously under-
taken by Benjamin Franklin, producingaspark fromhis
aerid gpparatusin 1750. Redlisation that theatmosphere
was electrified even in fair weather was made by the

French botanist and physicist L.G LeMonnier? who
reproduced Franklin’s experiment with an aerial in 1752
(adthough heremoved thegrounding polefromtheaerid
and placed some dust particles near the apparatus to
investigate d ectrogtetic attraction). Thispositiveamo-
spheric chargewasa so found by John Cantonin 1753.
LeMonnier later went onto demonstratethe clear-sky
electrification of theatmosphereand thediurnd variation
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of atmospheric electricity, by observing changesinthe
€electrodtdti c atraction of asuspended wireinsulated from
theground and exposed to theatmosphere. The English
physicig BenjaminWilsonvisted LeMonnierinParisin
1753, who stated in al etter to the President of the Royal
Sodiety: Theregular diurnd variationof dectricfieddfound
by LeMonnier wasa so found by theltalian physicist
GiambatistaBeccarid?. Anadvocateof thescientificidess
of Benjamin Franklin, Beccariadetermined that the at-
mospherewaspositively charged withrepect tothe Earth
during fair weather in 1775. Ten yearslater the French
physi cist Charles Coulomb discovered that amaospheric
air wasnot aperfect el ectrical insulator aspreviousy
thought, but wasinfact weskly conductive. Unfortunatdy
however, thisaspect of hiswork wasignored at thetime.

Inthe 1860sWilliam Thomson (later Lord Kelvin)
invented thewater-dropping discharger®®. Withthisin-
strument it was possibleto transport chargeinduced by
aninsulated tubein equilibrium with theatmosphereon
water dropletsfrom areservoir, being collected by a
metal funnd that was connected to an d ectrometer. That
way charge could be measured fromacollector whilst
gill bengéeectricdly isolated from theground, dlowing
theatmospheric potential (and thereforedectricfield,
given afurther reference potential) to be determined.
Kelvin recognized the necessity for regular recordings
of amaospheric electricity, preferably smultaneoudy at
different locationsin the study of atmaospheric electric-
ity, following what was described by Kelvin asthe““in-
cessant” recordings by Beccaria a century before!?”,
Almost fifty yearslater, C.T.R. Wilson developed a
method to measure the air-earth conduction current
density (J.) at the surfacein Kew Observatory, Lon-
don?, By thistimethe presence of ionsintheair was
known and the Wilson instrument could al so measure
total air conductivity (o) and potential gradient (PG)
smultaneously, asdescribed in detail by Harrisonand
Ingrami®. Thisinvention permitted thebeginning of regu-
lar measurementsof al threemgjor variablesin amo-
phericeectricity intheUnited Kingdom: air-earth cur-
rent density, potential gradient and air conductivity. In
addition to knowledgethat natural radioactivity had
sourcesintheground that ionized theair, abaloonflight
in 1912 by Austrian physicist Victor Hess carrying an
ioni zation chamber demonstrated that ionization rate
actudly increased with height (after aninitia decrease),
demonstrating that the ground was not the only source
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of ionization™. Theextra-terrestrial sourceof thision-
Ization wasdetermined to becosmic radiation, withion-
izationrateincreasing with height astheabsorbing mass
of atmosphere above decreased. The cosmic origins
that produced an increased ion production rate (and
thereforeair conductivity) with height offered an expla-
nation in addition to decreased aerosol concentration
with height for theresultsfrom previousballoon flights
measuring atmospheric electrical parameters (e.g.
Gerdien>), that noticed anincreasein conductivity and
decreasein potentid gradient with height.

Worldwide thunderstorm activity is believed to
maintain theglobal eectric potentid betweentheiono-
sphere and the earth’s surface!?. Tropical thunder-
stormsare considered asthe main sourcefor theelec-
tricfiddinthelower aimosphere, drawing current up-
ward to theionosphere. Inthisway, theglobal thunder-
sorm activity isableto maintain atimevarying eectric
potentia difference of nearly 300 kV, directed down-
ward between the equipotential surfacesof theiono-
sphereand theground™. Theatmospheric vertical eec-
tricfield, conductivity and total current density arethe
threeclosdly related parameters of atmospheric el ec-
tricity that arerequired to obtain an adequate descrip-
tion of thefairweather atmospheric dectric circuit2.

Thestudy of Globd Electric Circuit (GEC) canhdp
inunderstandingthedectrica environment of theearth’s
aimosphere. Thisapproach can provideagood frame-
work for exploring interconnections and coupling of
variousregionsof theatmosphere. It can aso provide
information onthesolar-terrestrial weather relationship
and offerspossibilitiesfor exploring one of thetradi-
tiona scientific problems, namely, that of associating
changesin surface weather with the solar output™®.
Thunderstormsareel ectrical generatorswhosegloba
activity providesacurrent output that maintainsaverti-
ca potentid difference between the ground and iono-
sphere. Willson’s classical model of global electric cir-
cuitisshowninFigurel.

Thereisno thunderstorm activity at high latitudes;
thereforeatmaospheric currentsat theseregionscan be
regarded as a closure segment of the global electric
circuit. Theglobal circuit involves|ower atmosphere
generatorsand the upper atmospheric generators, the
most important of which arein polar caps. It isadesert
likeclimatewith clear skies, very low atmosphericaero-
sol content. In summer the prevailingwindsarelight,
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flowinginanearly congtant direction, and arerdatively
freeof turbulent and convective motiong*3. Thusthe
sources of conductivity fluctuationsthat produce space
charge fluctuations and meteorol ogical noiseonthe
measured atmospheric electrical parameters when
moved by winds are minimized compared to |ow-lati-
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tude measurements. Thevertical atmospheric e ectric
field leadsto apotentid difference between thesurface
andany pointintheair vertically above. Infair weether
theatmospheric dectricfiddisnearly 150V/mat 1m
abovethesurfaceand the potentid increasespositively
withincreesnginheght.

lonosphere

10-10°Q

(19 Earth's
Surface)

=l

I (-=1kA)

~200 Q

(99% Earth's
Surface)

Figurel: Theglobal electric circuit model by C.T.R.Wilson.

A devicefor sensingtheatmospheric potentia close
tothesurfaceiscalled passive antennasystem. This
introducesvery littledistortion only. Thisisatensioned,
long (20m) and fine (1mm diameter) horizontal wire,
whichiswell insulated at each end. The passive an-
tennaoffersspatia averaging and requiresno geometri-
cal corrections. But it requiresan ultrahigh input im-
pedance and low |eakage current from the measure-
ment circuitry attached.

SITEDESCRIPTION

Thepassveantennasysteminitidly tested at Equa
torial Geophysical Research Laboratory (EGRL), In-
dianingtitute of Geomagnetism, Tirunelveli. After suc-
cessful satisfactory functioning of the syssemwe have
installed the passiveantennasystem at Tirunelveli and
at Maitri, Antractica, whichisahigh latitude station.
Presently weare operating the passive antennasystem
smultaneoudy at both the stations.

Measurements of the potential gradient (PG), air-
Earth conduction current density (J.) andtotal conduc-
tivity (o) made at Equatorial Geophysical Research
Laboratory (EGRL), Tirundvei (8.7°N, 77.8°E), which

isaregiond center of Indian Ingtitute of Geomagnetism,
Mumbai under Department of Science and Technol-
ogy, Government of India. All of theseparametershave
been recorded s multaneoudly since 1995 onwards*”.
Theenvironmenta and meteorologica conditionsat the
measuring sSiteand the orography relevant observation
on atmospheric el ectricity and data sel ection reported
below One of our experimental siteisEGRL (35 m
above mean sealevel) ismore than 12 km from the
twintownsof Tirunelveli and Palayamkottai towards
the southeast. Thesiteisabout 35 km from the Bay of
Bengal and the nearest hills of Western Ghats are at
distancesof nearly 45 kmtowardsthewest. Thecrusta
part of the earth over the siteisfixed on solid rocks,
and hence does not support vegetation. Thelandscape
isnearly flat and therearenotreesinthevicinity of the
sensors. Theexperimenta Stereceivesrainfal normaly
during themonths of October and November when the
northeast monsoon isactive. Occasional rainsoccur
during the summer when the southwest monsoon pre-
valsinthelndian subcontinent. Scanty ranfdl over most
of theyear inthisregion permitsalarge number of at-
mospheric e ectricity measurementsto bemade. Being
inthetropics, thisregionisunder theinfluence of con-
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vection that is expected to be severe during the late
spring and early summer months (April-June).

In 1999 we have started GEC experiments at
Maitri, Antarcticawith the sameinstrumentswhichis
operational at EGRL. The Indian Antarctic station,
Maitri islocatedinthe Schirmacher cagisinthe Dronning
Maud Land, East Antarctica (117 m abovethe mean
sealevel). Antarcticahasonly around 2% of itsarea
that isfreefromice. The nearest steep dliff of the east-
west trending glacier onthe southern sideof the station
ismorethan 700 m away fromthe stationandis300m
in height. The snow-covered surface during summer
season was morethan half akilometer away fromthe
station. Theinstrumentswereinstalled on barrenland
near thestation. Thesurfaceof thestationareaismainly
covered by sandy and loamy sand types of soil. The
solar zenithangleat Maitri variesfrom 48° to 88° dur-
ing summer months. Therewasno sunset till thethird
week of January, but periodsof short nightsdowly in-
creased during February. Thevariationsin surfaceme-
teorological parameterswere measured by automatic
weether stationwhichisingalled duringthisexpedition.
Thecloud cover over the station occursmainly under
the influence of subpolar low-pressure systems and
showsan dternating sequence of thesky changingfrom
overcast to clear as the system moves away™®. The
passive antennasysteminstalled at Maitri during 2008
and itisoperated continuously round the year. From
these atmospheric el ectrical measurementsand those
of dandard meteorol ogica parametersusing Automatic
Weather Station (AWS) data, it is possibleto resent
bothandectricd “climatology” of the EGRL and a com-
parison work carried out between electrical and me-
teorologica parameters. Additiondly, inter-comparison
of eectrical parameterswill be madeand resultscom-
pared to other instrumentswhich oneis measuring the
same parameterswith some other technique.

INSTRUMENTATION

Theverticd atmosphericdectricfield may besensed
by using apassveantenna, which ischarged dowly by
exchanging the chargesin theatmosphere. The poten-
tial of theatmosphereis obtained by the measurement
of potential difference between the antennaand earth’s
surface, whichissame astheamospheric potential. In
case of apassive antennaat 1m abovethe surface, the
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voltmeter system attached with theantennasystem and
itisoperated over atypica input rangeof + 500V. This
voltageisgenerated by afloating voltage generator. The
input bias current used in the system isof the order of
nearly 10-%4 A with input resistance of ~10%Q. This
combination must beconsideredinthiscircuitisto pro-
videan gppreciably higher resi stance than atmospheric
resistance. Inthispassive antennasystem ahigh volt-
ageguard isalso desirable. Theoutput isgivento the
ADC and thusthe potential can bemeasured. Thissys-
tem can be operated at aremote place with minimum
power consumption. Damagesto the el ectrometer due
to severed ectrica stormscan becheaply repaired.

Theantennacons stsof 20m of Imm diameter tined
copper wire, suspended horizontally between short
meta masts. At each end thereareporcelain egginsu-
lators, and PTFE fixing under steady compression at
themadts. Sketch diagram of passiveantennashownin
Figure2. Theinsulatorsareregularly cleaned withiso-
propanol. A guard potentia, which iscloseto the po-
tential onthewire, isapplied to the support wires at
each end. Thisisto minimizetheleakagethrough the
insulators, whichwould occur if thesupport wireswere
merely grounded. As aprecaution against the guard
potentia influencingthe potentia sensed by theantenna,
theparallel cablethat iscarrying theguardsignd tothe
far end of the antennahas an earthed screen.

SYSTEM DESCRIPTION

Theantennais connected, with ashort wiremade
of samematerid asthat of the antenna, throughaUHF
mal e connector to operationa amplifier LM C 6042,
whichisconfigured asaunity gainfollower. LMC 6042
isalow input bias current operationd amplifier, which
istheinput amplifier, and OP-97 isused asdriver stage
for thesourceamplifier. Theinput potentid isconnected,
viaaPTFE standoff, to theinput of LMC 6042. A 9V
battery powers LMC 6042, with the OV reference
set at 1.2 V above the battery negative supply by
TCO04. Thisensuresan adequate performanceby LMC
6042 around 0 V. The data sheet of the LM C 6042
showsthat for positiveinput voltages, the ultralow
biascurrent (nearly 1fA) ismaintained which can oth-
erwiseincrease 9by the order of magnitude) for nega-
tiveinput voltage. Thus, by ensuing that theinput volt-
agesto LM C 6042 will dwaysbe positiveat start-up
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(for input voltageswithin therange+ HT), no large
current will bedrawn from the high-impedance source,
which could otherwiselead to oscillation. If theinput
doesfail duetolargetransientsfrom nearby lightning
discharges, for which its voltage slew rate and dy-
namic rangewill beinadequate, LM C 6042 may fail
and can be cheaply replace. Instead of relyingon a
push-pull unity-gain output buffer stage, the output
stageistaken directly from theinternal integrator of
the LM C 6042, which provides|ow output imped-
anceand largegain. It isquite commonto uselarge
values of feedback resistancewith amplifierswith ul-
tra-low input biascurrent, like LM C 6042. When high
input impedances are damaged, guarding of thelCis
suggested. Guardinginput lineswill not only reduce
leakage, but lowers stray input capacitance aswell.
Simplified block diagram shownin Figure 3.

To providealow impedance output to avoltmeter
or logging system the operation potentia of LM C 6042
is reduced by a 100: 1. 100 MQ potential divider
(trimmed by high voltagetransformer T1), and presented
totheinput of MAX 430, also afollower stage. Max
430isachopper stabilized amplifier (withalpA input
biascurrent) sothat any additiond dcerror isminimized.
A low passfilter (C210 and R211) protects Max 430
fromexternd short circuits. The negative supply of the
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output amplifier (Max 430) istakenfromavoltagein-
verter ICL 7661. Thiswork by first accumulating charge
inabucket capacitor connected between pin 2 and 4
and thentransfersit into reservoir capacitor connected
between pin 5 and ground. A third power supply by-
pass capacitor is recommended (0.1 pF to 10 pF).
Interndly thereisamainsignd path amplifier and asepa
ratenullingamplifierinMAX 430. Themainamplifieris
intheprimary signa path andiscontinuousy connected
totheexternd inputs. Thenullingamplifier dternately
correctsitsown offset, and then of themain amplifier,
asitsinput switches between the two compensating
FETsintheinput stage’s bias circuitry. The offset values
that drivethesetrim FETsare stored for the duration of
the correction cycleontwo interna capacitors. It dso
providescorrectionfor CMRR, PSRR, andA  at low
frequencies. Interna compensation and internal chop-
per removesall offset voltagesand drift.

Anisolated, high-tension supply generatesapproxi-
mately + 500V (designated +-HT), which is supplied
totwo high-voltage MOSFETS Q1 and Q2 iswired
asasourcefollower, operated at constant current (gen-
erated by Q2) toimprovethelinearity. OP-97 isaunity
gaindriver stage, which hasfrequency compensated
for phase shifts caused by driving the consderablein-
put capacitances of Q1, and the capacitanceof thecable

Sketch diagram of Passive antenna system
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Figure2: Sketch diagram of passveantenna
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Figure3: Simplified block diagram of passive antenna system

totheantennasupport wires (auxillary guard). Tomain-
taintheextremedy highinput impedance of OP-97, care
must betaken in circuit board layout and manufactur-
ing. Both surfaces must be clean and free of moisture.
Even aclean PC board can have 100pA of leakage
currents between adjacent traces. So that the guard
rings should beused around theinputs, so that the | eak-
age currentsbecome minima. OP-97 ispowered from
atransformer derived supply, but sharesOV connec-
tionwith LMC 6042. Thisarrangement ensuresthat
LM C 6042 (which haspoorer power supply rejection
than OP-97 at high frequencies) ispowered from ultra-
smooth supply, and OP-97 has adequate supply cur-
rent to drive the capacitance load. OP-97 drivesthe
gateof Q1, whichisoperated at afixed drain-source
current of 100 micro ampere set by the high-voltage
constant current source of Q2 and LM334. (Thisis
also servesto safely limit the current if the guard con-
nections are accidentally grounded).

Constant current isestablishedin LM 334 with one
external resistor and no other partsarerequired. The
sense voltage used to establish operating current is

64mV at 25°C and isdirectly proportional to absolute
temperature (K). It generates a current with nearly
+0.33 %°C temperature dependence. The follower
stage has ahigh effective gain: Q1 was observed to
switchonat Vgs= 3.3V, i.e, anoutput swing of ap-
proximately 1kV for aVgsvariaion of 0.2V. Thishigh-
voltage gain ensures good dc precision for the unity-
gain combination of LMC 6042, OP-97, Q1, but re-
quiresalow passfilter for satiability. At start up, the
potential on LM C 6042 and theinput of the supply can
differ by thefull bipolar HT voltage (1kV). Thiscan
cause damageto LMC 6042. And hence a seriesre-
sistor of 100 MQ is connected to LMC 6042 to re-
strict theinput current under voltage overload. A stable
voltage offset is generated by the circuitry around
TC04-LM 7555 (1C 201). By adjusting the potentiom-
eter T2, the output at pin 1 of LM C 6042 can madeto
precisaly track theinput 5. Thisoutput can aso usedto
providealocal guard (body of the UHF female con-
nector) potentid for LM C 6042’s input connection. The
amplifier sectioncircuitisshowninFigure4. Themain
power for the unit is supplied from two 12V (7AH)
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rechargeable batteries, fromwhich a9V (+4.5) is ob-
tained usinga9V fixed regulator and isgivento LM
6042. 10.5V supply isderived from, such asload dump
(60V), when theinput voltageto theregul ator exceed
the specified maximum operating voltage (33V type),
theregulator will automatically shut down to protect
bothinternal circuitsand theload. TheLM 2931 can-
not be harmed by temperature mirror-imageinsertion.
Thepower supply circuitisshownin Figure5. Theout-
put of the output amplifier isconnected to a PC based
datalogger withal12 bitADCtorecordthefield varia
tionscontinuoudy. Fromthedircuit, thetracksaredrawn
using software called, PROTEL EASTEDIT 2.0. A
printout of tracksistaken and from this printout the
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tracks is taken and from the printout the tracks are
transplatedinto the PCB using screening technique After
thisthe PCB isetched using ferric chloride e copy of
theprinter output isshownin Figure6.

RESULTSAND CONCLUSION

Thissystem wastested by using avariablevoltage
supply operating over therange=+ 500 V, and by high-
impedance operation on theantenna. The measurement
werecompared with Keithley e ectrometer andisshown
inFigure 7, which allowsthe+ 5 V span compared to
+500 V on the antenna and the frequency response
curveshownin Fgure8. Themessurementsweretaken

AMPLIFIER SECTION

2

Ic aon

Mss S

Figure4: Theamplifier section circuit
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Figure5: Thepower supply section cir cuit

inthefield during the clear Sky days and meteorol ogi-
caly disturbed daysand the measured amosphericfied
compared with the other devicewhichismeasuringthe
sameatmosphericeectricfiedd and havesmilar varia-
tion. These measured atmospheric e ectricfield com-
pared with the other atmospheric e ectrical parameters
and it shows during the fair-weather days the atmo-

sphericdectricfiddand current showssmilar variation
that meanstheatmospheric conductivity duringthefair
weather days more are less table or constant, but in
meteorol ogically disturbed daysthevariation of field
and current always not similar because of atmospheric
conductivity. Duringblizzard conditionsdueto highwind
speed, faling and drifting snow bringsdifferent charges
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Figure6: Printed circuit board

near to the sensor complex. And hence, the conductiv-
ity changes according to the polarity of the charged
particles. Dueto the change of theconductivity the cur-
rent and field changes occur. Diurnd variation of amo-
sphericeectricfidd and current during fai rweether day
aswell meteorologically disturbed daysshowninFig-
ure9(a) and 9(b).

Therelationship between observed in atmospheric
current (1) and eectricfield (E) and columnresistivity
(R), givenby E=wV/R=w.l, wherewistheresstivity
at the observation point, Visthetotal potentia differ-
ence between the earth’s surface and the atmospheric
electricequalization layer, and | isthecurrent. Though
thefield intensity depend strongly on the meteorol ogi-
cal processesthrough its dependence onthelocal re-
sstivity w, thecurrent, givenby | = VIR islesssensitive
tolocal changesin conductivity. However, changesin
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Calibration response for passive antenna electrometer
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Frequency response of passive antenna electrometer
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Figure 8 : Frequency response of passive antenna elec-
trometer
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28" December 2008 Maitri, Antarctica
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the columnar resistance, induced by the atmospheric
suspension content and its vertical transport, may be
expected to dominatethevertica currentanditsvaria
tions. Thusthebehavior of | dependson whether the
percentage changesin V or Rdominate. Over the con-
tinental stationsone can expect that the changes asso-
ciated with Rarelarger than those associated with V22,
Gringel et al.[? showed that the first two km of the
atmosphere contribute about 50 percent to the total
columnar resistanceand thefirst 13 km about 95 per-
cent. With observations conducted at Wei ssnau, Ger-
many, Gringd et al.” measured avariaionin Rof about
30 percent, and attributed the variation to achanging
ionization near ground and by varying aerosol concen-
trations in the lower troposphere. Muir®% tried to
explainit onthebas sof sunriseeffect at the height of
electrosphereleading to build up of apotentid through
dynamic motion associated withtides.

Monitoring atmospheric dectrical parametersdur-
ing clear sky days has been achieved by this system
Panneerselvam, et al .9, Thispresent el ectrometer de-
sign can measure potentialssafely at aheight of upto
2monly. Infuturewith suitablemodificationsintheelec-
trometer front end, so asto measurethepotential up to
60kms using el ectrometer asaplay load in balloons
and rockets. Making suitable modificationsinthee ec-
trometer can be used to senselighting cloudswell in
advance so asto makeit asalighting warning device.
Thepotentia of theatmosphere, a thesameheight as
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the antenna, is obtai ned by ameasurement of potentia
difference between the antenna and the surface and
thereby to measurethe atmospheric eectricfield. The
observationsat severd heightsalow micrometeorol ogi-
ca processesto beinvestigated. Thisbattery-powered
electrometer ispreferableto acommercial laboratory
device both because of cost and ability to cheaply re-
placethefront-end amplifier chip damaged by tran-
sients. By setting up systemsfor the measurements of
conductivity and current thissystem can beused to verify
the Ohm’s law J=cE.

Simpson!*® observed that blizzards areintensely
electrified and produce high positive potentia gradients
on the ground. In our observations we observe that
whenever highwindsare accompanied with somesnow-
fal, i.e., aamospheric Maxwell current, Air-earth-cur-
rent, electricfield of al thethree categoriesbeginto
decrease about 3 — 4 hours before the appearance of
blizzard. For example, on December 28, 2008, winds
begin to strengthen at 1200 UT and blizzard started
from 1500 UT showninFigure9(b). DevendraaSiingh,
Vimlesh Pant and A K Kamramade similar observa-
tionsat the same placein summer 2005 on atmaospheric
ar-earth current density, temperature are below freez-
Ing point, positiveion concentration of al four catego-
ries begin to decrease 3-4 hours before the onset of
blizzard. Thedecreaseobserved indl typesamospheric
electricd parametersduring snowfal indicatesthat snow
particleseffectively scavengetheions. Thefact that the
air-earth current density and el ectric field almost re-
ducesto zero vaueindicatesthat scavenging of atmo-
sphericionsisamost total at that time. The observa
tionsthat the decreasein different ion categoriesisnot
alwaysparallel to each other arelikely to result from
thenon-uniform rateof scavenging of theionsof differ-
ent sizes. Thisobservation can be used asaforecasting
for theconvoy personsand other activitiesaround Maitri
for human safety and preliminary percussions. Thede-
tailed mechanismsunderlying theformation of severe
blizzardsare not yet well understood and form one of
theinteresting topicsfor future polar research.

Surface atmospheric electrical parameters were
found to be sensitive to convective clouds, fog, rain
and snow. Thevariationsof electrical parameterswill
adwaysbeinthepositivesde, and goestowell in nega
tivesideat about 3 hoursbeforethe onset of ablizzard
at the measuring site. Hence at high latitude station

e Snoivonmental Science

Hn Tndéan g%wumé



452

Current Research Poper

Maitri, it may perhapsbe used asatool for forecasting
the onset of blizzards. With the continuous measure-
ments of atmospheric electrical parameters and geo-
magneticfield variations, thereisscopefor addressing
the problemsrel ated to the modulation of GEC by the
influence of magnetosphere-ionosphere-lower atmo-
sphere coupling processeson the near-surface el ectri-
cal parametersinthe polar caps. And aso help toun-
derstand lightning activity in globeandregiond, globa
warming problemsand micrometeorological studies.
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