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Climatology of inversions, mixing depths and ventilation
coefficients at Delhi
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ABST RACT . Da ily est ima tes of morning and afternoon mixing depths, average wind speed s. through mix.
ing layer and ventilat ion coernctenuduring clear ....Inter mon ths (Octcber-Marchj from !970. 1~77 were ca lcula­
ted and monthly av'eragcs of these parameters ~or 7~rs H!"C presented and discussed. Da lly estimates or gro und
inversions lap,< rate, mean Wind through the mversron heights and their thickness were calculated from 1968 10
1971. pc~cent ag,: frequency of gro und based inversions of different height and wind speed ranges based ~n 00 and
12 G MT ascen ts fo r 10 years are also presented . Monthly pe~ntage . frequency and slr~ngth of inversions. their
thickness averaged over 10 years is also derided. Comparison or mversrons at Delhi and Math ura are also
made.

through the mixing layer. In these ca lculations pre­
cipitation days are a voided.

(c) Experim ents at Mashura to determine inversion
parameters

Low level soundings were taken with tethered
balloons during Januar y-M arch 1977 at Mathura.
Th e experimental area is a fai ry flat co untry side.
The tethered ball oon set-u p consists of 30 m' plast ic
balloon specia lly made by TI FR Balloon Facility
at Hyderabad . nylon ro pe of su fficient st rength
to withsta nd speeds of 15 kno ts. mobile mechan ical
winch and an instrument packet con ta ining radio­
sonde (RS) equ ipment t ied to the teth er 10 metres
away from the balloon. Th e conventional RS
ground equipment is used. The teth ered balloo n was
reeledout of the mech an ical winch and kept for a
co uple of min utes at desired height till the pressure,
temperat ure a nd dew po int are recorded. Then the
tet her was outha uled to the [next level. The observa­
t ion s were taken at every 50 10 upto 500 10 a nd the
tethered balloon is in-ha uled co llecting data a t the
same intervals. Th e total operation took a bout 90
minutes a nd the average of the two observations
at every level is taken for the mea n temperature
profile. Th e invers ion heights a nd temperatures at
the top of the ground inversions were ca lculated
from the data . Since the times of flighs at Ayanagar
( Delhi) and Mathura a re not the same. Mathura
data was reduced to Delh i flight time for co rnparis­
on purposes. Th is was possible fro m a knowledge
of bihourly variatio n of inversion parameters at
Mathura, Temperatures, inversion heights. tempe.
rature at the top of ground invers ions and inversion
str engths at Delhi from regular RS flights a nd
Mathura data from tethered ball oon experiment s
were ta bu lated for comparison .

(b ) Mean l~yer wind

The aver age wind speed th rou gh the mixing layer
was calculated as a simple aver age of the wind speed
aloft as determined by radio wind and the surface 3. Re"iult" and discussion
wind . Ventilation coeffi cient is obtained as a pro- The morning and afternoon mixing depths and
duct of the mixing depth and mean wind speed average wind speeds through the mixing layer and

(473)

2. MrthPdolog)'

(a) Mixing depths

Mixing depths were com puted utilizing radio­
sonde data collected a t Ayan agar , a rural local ity
ncar Delhi , acco rding to Holzworth ( 1967). In
determinin g morning urban mixi ng depths the tern­
perature excess over rura l area . as observed by Bah l
and Padmanabhamurty (1977) were made use of.
But for afternoon values the temperature at rural
area itself is used (Ludwi ng 1970).

J. Inlroductlon

The destiny of the pollutants from the moment
they arc released into the atmos phere till they r~~eh

the receptor is solei>: governed by the pre vall.lng
meteorological conditions. From lhe.meleorologlcal
point of view pollutant concentratio ns aTe a func­
t ion of (i) mixing depth . (ii) average Wind speed
thro ugh the mixing layer and (iii) tu rbulen.cc In the
atmosphere . These para meters undergo SIgnificant
time an d space variat ions, In an ea rlier pap er,
(Mandai and Padmanabhamurty 1? 7? lthe auth?r,
presented diurn al ~nd mon~hly vanat~ons of mixing
depths and inver sion s duro ng .the wlnler . of 1975­
76 at Delhi. The present paper IS an extension of the
above study depict ing the climatology of mixing
depths a nd invers ion s ~ t Delh i. Also J? re.sented are
a comparison of inversion heights. their IO tenslhes~

surface a nd inversion top temperatu res at Deihl
a nd Mathura , Mathura is a small town situated at
a distance of ISO km sout heast of Delhi.












