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Dispers ion climatology for Patna and Gaya
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A BSTRACT , Thc present study aims 011 seasonal and diurnal pollution potential around Patua, the ca pita l
region of Bihar and Gaya . To assess the pollution potential. meteorolog ical data of two sta tio ns. vi: .. Pa tna and
the neighbouring: station Gaya for tivc year period (198.t-88) have been an alysed. The analysis has been dune for
fou r representat ive seaso nal months, vts.......inter (Januaryt, pre-monsoon (April). monsoon (Augu'ill and pn..t­
monsoo n [Oc tober].

Th e analysis shows no stable:conditions in the day time and no unstable condition in the: night tim e in each
month, April sho.....s higher frequency and January the lowest frequencie s of unstable condit ions. April ha s the
highest mixing height and ventilation coefficient. Fro m the results it has been co ncluded that da y time is suit­
able for good dispersion in all the months . In the case of e, i"ting lnfuude s, emission must b: lessened during
night time and pan icularly in the winter months. These re..ults also suggest that pollutant s are well dispe rsed in
April and August. January and August may be regarded as the worst months for vert ical diffu sion of co nta mi­
nants. As the predominant surface winds are eas terly, any new industrial set up should be in the west of the
city in order 10 minimise the effects of pollutants.

I\e)' ~ords - Pollution potential , Wind roses, Stability, Inve rsion . Mixing height, Vent ilauon -coeffictent .
Emission schedule.

1. Introduction

Patna (Lat. 25' 36' 1'1 ; Long. 85' 06' E ; alt itude53 m
a rnsl), the capital of Bihar is facing enormous en viron­
mental problems particularl y atmospheric pollut ion .
Patna is a very long city , indeed a linear city between
the fangs of two rivers, namely, the Ganga on the north
and the POOIlPOOIl on the south. T he neighbouring
station Gaya (Lat. 24' 48' 1'1 ; Long. 85' 30' E ; altitude
116 m am sl) is situa ted on the bank of Phalgu river. T he
pollution level at any place and time represents balance
between the ra te of emission from t heir sources and the
rate a t which they are removed from the atmosphe re
(Wa rk a nd Warner 1976). Fo r a par lieular region and
time level of pollulion depends upon the ra te of emis­
sions a nd lhe existi ng meteorologica l co nditio ns. T he
assimilalive capacity of t he atmosphere determines the
dilution and dispersion of th e po lluta nts .

Air pollution climat ology explains the ability o f the
a tmosphere to dilute or stagna te pollutants o ver a
region at any time . The most important uses o r air
pollution . climatology arc urban plann ing, industrial
location In rela tion t~ sensitive areas and air quali ty
management. The different parameters involved in
this type of study arc the temporal and spa tial variation
of wind , stability, inversion, mixing height, venti lation
coefficient etc .

2. Mater!..1andmethod

T he present study aim s to identify t he ro le of climatic
fac to rs in the diffusion of air poll utan ts released in the
a tmosphere ove r t he capi ta l region of Bihar (Palna)
and Gaya .. For th lS purpose the meteorological da la
or two statIons, I' /Z . , Patna and the neigh bour ing station
G aya for five year pe riod (1984-88) have been made usc
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