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adjustment factors for rainstorms of Madhya Pradesh Region

R. c.SHENOY, T. G. CHANGRANEY and P. K. RA1tLtN

Central IVater ana Power Commissian, NewDclili

(Receit'ea 6 February 196n

AU..;;Tfl AG'T. Tn thi"paper, proccdural stepe Involved in determiningmoistureadjustment Iactors for trenepo sitlon
HUrl maximillAlion of rainstorms hav('l been fliRClllYoM . :Mo~ture muimiYtion factors (or 13 ma jor 6totll1" o f ).Iadhya
J~rlldcElh region hA V~ ~n tlet~rmincd on the b~iA of tlata of repeeeentetive sto rm dew pointe end corresponding
highest recorded dew punts with re8pect to throe 8t&nrtard isoba ric Iovel" of 200. 300 aud 500 mb. From the ro.'iulu
oC the Mud,:.' it jg concluded that for obtAining the estimates of maximum probab le st orm for ~ladh)'a Pradesh region,
the moistu re adjui tmt!nt fectors range from 1·25 to 1·67 with an averago of 1·46.
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1. Introduction

In the design of major hydra ulic structures,
such as dams, thc hydraulic engineer is often con
fronted with the problem of knowing the physical
upper limit to the magnitudes of floods in the area
of interest. This maximum probable flood is
again interdependent on the maximum probable
storm or probable maximum precipitation . An
app roach to this problem has been discussed
in this study with particular emphasis on deter
mining the range of moisture adjustment factors
in respect of some severe rainstorms of )!adhya
Pradesh region.

1.2 . Moisture charge and storm tfficiency

The dyna mical aspects of rain-producing pro
cesses in ' the atmosphere are not known with
requisite precision to compute probable maximum
storm on a purely theoretical basis and arrive
at reliab le results. Every attempt SO far made
in this direction involves hypothesizing as to
how storm precipitation would have given higher
value over an area under atmospheric conditions
assumed to be in a stute of saturation with respect
to moisture, 'Vhen the air mass is saturated
and assumed to have pseduo adiabat ic tempera
ture lapse rate, moisture content of a. column
of air or moisture charge will depend on dew
point temperatures over sea level or reduced
to reference standard isobaric level, say 1000 mb.
During marked convergent flow of air in a storm,
a large horizontal inflow of water vapour and
upward motion of air is mainta ined into the
area of heavy precipitation, In estimating con
.vergence of winds, speed and direction of both
inflow and outflow at various levels over the
storm area are considered, Other factor which
requires examination is the height to which
surface moisture can be carr ied aloft by vertical

motion in a t ropical maritime air mass, This
depends upon (i) the rate at which moist air is
transported into the area of precipitation, (ii)
the thermal stability of the air column and (iii)
the magnitudo of convergence over the storm
area, All these factors contrib ute to the storm
producing mechanism and arc collectively ter med
as 'Sto rm efficiency'.

1.3. Probable Maximum Precipitation (PMP)

Precipita tion can be expressed as the product
of availab le moisture and combined effect of
sto rm efficiency and inflow winds. Probable
.Maximum Precipitation (1')!P) or Probable )Iaxi
mum Storm (nIS) represents the critical pre
cipitation depth or physical upper limit to storm
rainfall over a basin. Thi., critical precipitation
dept h is estimated by ana l)'lling the recorded
major storms in the region in which the basin
is located and suita bly increasing thc highest
storm rainfall depth so as to represent the most
favourable combination of dynamic efficiency,
inflow winds and maximum moisture charge for
realising the maximum precipita tion in 1\

given area and t ime. In this study it is assumed
that a most effective combination of storm efli
ciency and inflow wind has either occurred or
has been closely approached in major storm on
record.

Bruce (see Ref.) has justified this assumption
on the basis of following three reasons-

(1) Lit tle is known of the structure of the
storm and factors cont rolling their effi
ciency.

(2) Major observed storms have undoubtedly
produced heavy precipitation because
of their high efficiency rather than high
moisture charge.












