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ABSTRACT. An interrelation between the moisture transport over Delhi. with the avent.ie depth. of fa.inrall
overtheupper Yamuna catchment ispresented. Acorrespondence is seen 10 exist between theincrease In moisture
transport ova Delhi and the corresponding increase in the average depth of rainfall. For an average depth of
rainfall of $ em or more the relation is found to be true in more tban 80 percentcases.

I . J.troduc:tlon

It is co mmo n experience of forecasters tha~ increase
in moisture content genera lly leads to increase onrai nfall
provided vertical veloc ity is favo urable. The fact ors
respon sible for genera tion of vertica l velocity can be
gro uped into static component due to orograp~y or the
transient component d ue to passage of ~yn:,mlcal . sys­
terns like low pressure area or uppe r air clTculat",'"s!
tro ughs etc. In the present study the authors con~l~er
the orography of uper Yamuna catchment com pnsong
hills of west Uttar Pradesh and Himachal Pradesh as a
static factor of generation of vertical velocity; the contri­
bution to vertical velocity on account of passage of dyna­
mical systems is not taken into consi~eration. Wit.h the
above co nstraint and the assumption that mo isture
transport is an essential factor to cause rainfall, an attempt
is made hy thc authors to correlate quantitativel~ ~he
rainfall over upper Yamuna ca tchment pertaining
to flood dates of Delhi and the moisture transport ,!v~r

Delhi. The Yamuna catchment area upto .Deihl IS

broadly divided into two main parts. viz., the Himalayan
reach from source to Kalanau r known as the uppe~

ca tchment and the plain s from Kalanaur to Delhi
known as thc lower ca tchment. The rainfall in the upper
Yamuna catchment area is o nly taken into con sideration
and assumed responsible for-causingfloods in the Yamuna
because Dh ar (1962) has shown that the upper ca tch­
ment areas are the first to receive heavy rai nfal l resul t.
inll in floods in the Yam una at D elhi. Th ese heavy
rams have bee n associated by D har ( 1962) with the flood
producing meteorological situa tio ns like mo nsoon dep.
ressions, waves in the westerlies and the orography of the
catchment a rea which provide a constant lifting mecha­
nism for co ndensat ion and precipitat ion processes.
Gho sh CI al. (1982) also in their com parative hyd rome­
teorological study of the historical floods in the Yamuna
river have co ncluded th at flood s occur du e to heavy
rainfall in the catchment, the amount of rainfall for
sto rm du ration being greater in the upper catchment as
co mpared to lower catchment.

2. Dala used lad methodology

For ca lculating the mo isture transport Over Delhi
tephigrams of 0000 GMT of New Delhi for the period
1970 to 1983 a re ut ilised . It is well known v.s..
Ghosh er at, 1978).

TJdWatervapourrransport) = iff V(p,s)q(p,s) dpds

PS

where the symbols have their usual meanings.

Keep ing in view the experience of foreca sters that
the major tran sport of moisture takes place in the lower
layer of the atmosphere an attempt is made to evaluate
the wind and moistu re component s at Delhi for diifer­
ent flood dates for the layer between the surface and 8S0
mb level. To evalu ate the moisture transport Over
Delhi between the surface and 850 mb the wind s a t thc
surface and 850 mb along with the humidity mixing
ratio values are picked up at the two levels. The winds
at surface and 850 mb level are broken into zonal (to­
wards east) and meridional (towards north) components.

Th e average zon al and meridional moisture tran s­
port components between surface and 850 mb level per
unit length per unit th ickness are given as :
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where,
u,= Westerly component of wind (mps) at

surface and 850 mb

v, - Southerly component of wind (mps) a t
surface and 850 mb

fl; '" Humidity mixing ratio (gmjkg) at surface
alld 850 rob .
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