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Ozone concentration studies near the ground at Poona
Part I : Diurnal, seasonal and other time variations
and ozone flux measurements

V. S. TIWARI and C. R SREEDIIARAN

,Ueloorological Office, Poona

(Receit'Cd 20 September 19i2)

AHsTHACT. Using a Brewer bu bbler ozone sensor, d~igned and developed in the I net ruments Beeee rcb La bore
toeiee oCthe India :\L:-t. Dep , continuous measurement s of ozone concen tra tion near the ground were made a t I )IKlu a
(lR "N, n OE l for one yea r 1969-70. There Is a mar ked diurna l ' -8ris l ioll in surface ozone concen tration wbich cll'url\"
follow6 t he diurnal variat ion of temperat ure and is aga in a max imum during th e pre- mollsoon hot scoson montlltl lllld
a minimum during t he monsoon. Th e 8U rfRC('I ozone concentra tion 1\1@-0 Ilhow8 apronou nced8e8f1ona )variation, wit ha
minimum d uring the monsoon months and 8 maximum d uring t he pre-monsoon hot weather months. A 8eC'ondary
maximum in O'l,OOC concen t ration occur s in tllc forenoon dur ing t he winter mont hs, assoc iate d wit h t he breakd own
of te mpe rature inversion that occurs near t he ground.

From oontinn ous measu rem ents of'surfecc ozo ne made with t hree elect rochem ical eeneora ex pose d at t hree levels,
0. 15 and :~5 m above t he ground. t he ozone flu x Wil l>calculated using t he ra te of dccay method used by Kroening and
Ney . e nd lcegcner's profile meth od. Th e profile method gives valu es of 1· 71 to 7 · 0" X 1011mol/e}ll' /"cc und t he rut u of
decay method gives '" 2 to 5. 6 X IOU moJiem' /llt·c which arc in good ag reement wit h t he Hux val ues report ed by ot her
invcs tiga tol'a.

1. Introduction

The resul ts of measurements of surface ozone
concentration and ozone flux made at Poona from
September 1969 to August 19;0, with an elec
t rochemica l surface ozone recorder developed in
the Instrument. Research La boratories of t he
Meteorological Office at Poona (Sreed haran and
Tiwari 19i1 ) are present ed in t he paper. T he re
corder consists of (,,) a bubbler ozone sensor with
reservoir , (b) a pump unit to bubble air through
the sensor, (e) an electrical network for supplying
a polari sing potential to tbe bubbler and «l) a

' cont inuous chart recorder capable of full scale de
flect ion for 2 microampere output. The ozone cur
ren t is read d irectl y from the record a nd ozone
partial pressure p is" ca lcula ted using th e formu la,

p = 4.31 X 10-3 X i T t

where, p = partial pressure of ozone In nucro-
mi llibars,

i =sensor current I II mierosmperes,

T = temperat nrc of air in degree Kelvin and

t = time in seconds for pumping 100 ml of air.

Poona (18°30'N, 73°33'E ) is sit uat ed on the Dec
can Plateau, Oil th e easte rn Hide of the ' Vestern
Ghats at a height of 600 m above mean sea level.
The Metc'Orologieal Office is located in a thick ly
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populated area, more or less in th e centre of the
greater Poona complex, with a popul ati on of over
one mi llion. Th e observatory , with its tr ees
and lawns, forms a small green oasis in a mass of
residential and officc buildings ami factorie-s. In
dustri al belts ex tend abou t 5-km to th e north and
nort heast of the observato ry, and hea vy traffic
moves all day a long t be roads aro und th e ob
servatory. The city itself is ringed hy low hills ou
all side-s, except thc NE -SE sector, at di stances of
about 15-20 km from t he observatory .

The surface ozone sensors were exposed 011 the
roof of th e main observatory building at heights of
15 and 35 m above the wound, t he lower sensor
being located on the roof above t he second floor
and the higher on t he top of the clock tower. The
top sensor had an expos ure free from obst ructions

.as there are no buildings ts ller th an 20 III within
a radius of 2 krn of thc observatory . The lower
sensor cleared t he t rec tops by about 2 metres. For
ozone flux measurements a third sensor was ex
posed near t he ground , with t he mouth of th e
ozone intake tube flush with th e ground, tb e tube
being then taken underground and hroucht up to
t he bubbler. Th e locati on was abou t 10m from
th e main build ing within 8 rose garde n, surroun
ded on three sides by buildings about 10 to 20
metres high.




















