
\{au.lllJnl (1996)• •11. 1. 31-40
551.501

Estimation of surface parameters from a 30 metre ·micro-meteorological
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ABSTRACT. The t'stimalion of u•• 9•• q. an d Obukov-length in the surface layer Crom micro­
meteorological tower data still poses an impo rtan t challenge . In the present study a procedu re Cor me
parametric estimation has been developed " ll iclt u consistent bo th with the similarity relation lind the profile
relation. The study hu been done UMOI both Cast response and slow respo nse tower data. Since similaril)'
relat ions involve a particular level t. so inspite of••nina: from a layer.lhe parameters should be euribined 108

particUlar level only. It hal been muoeJ1N Ihat the con venient level is geometric mean h~hl of the la~r.

The ratio ofedd)' d ilTushities (K,;K. ) has beenestimated both for stable and unstable sa uaucn and Ihis
ratio is: presented by a single espression which incide ntally yields a new value o( a co nsta nt involved .

Kry words - Surface parameter. Richardson nu mber. Stability parameter.

I. Introduellon

In the present study a SCi ofdata collected during
\1onsoon Trough Boundary Layer Exper iment.
1990 (MONTB LEX '90) arc being analysed to
develop a methodology for the evaluation of the
surface layer parameters. The present data set arc
procured during the monsoon time of 1990 from a
30 m micro-meteoro logical tower located at
Kharagpur (ll.30'N. 87.20' E). Wesl Bengal. 11 is
well-known that a monsoon trough exists over
northern India for four long months (June ­
September) and over this trough the present site is
considered as a deep moist convective zone. In the
present study both slow as well as fast response
sensor da ta are analysed for 15days starting Irom 27
May 10 17 June 1990. However fast response liIes are
available only from 7 June 1990.

(3 I)

To evalua te the surface layer parameters like u• •
9•. q• . 9,.. and q, the entire 30 m of surface layer can
be divided into a number of sub-layers (Deardorff
1972. Kramm 1989). lak ing suitable flux-profile
relationships for u and 9. which on the other hand
depend on the similarity rela tions for <1>", and <l>h. To
answer which similarity relations are valid for the
present data set. a simple statistical procedure has
been undertaken in absence of directly .measured
fluxes.

FollowingKramm (1989), conve rgenl u•• 9. and
q. in an unstable condition .are derived for each
sub-layer and these values are' attribu ted 10 the
geometric mean height (Deardorff 1972, Paulson
1970) of the sub-layer. However. it is expected thai
these parameters should satisfy the related simi­
larity expressions. But this did no t happen, possibly




















