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ntroducing a.. scale fact l or' :':

Bradly sai the forcing function F of this elh eaton--depri0endasD on te.speratuorea, etseseilywhen i in:.ise s Cons t sidered t hat)' '
the first term Vh can, be de int the; t tr~~~~4ecorap~~~~~~~~~~~~~~~~~~~~~~se into~~~~~~~~~~~~~~~,. t wo:-t( m.

In:R term of statistical b mehavi ourv F shol b tend to
have large gvl ues awhere dthe temperatre -advect s lre, nd Yvce

versa.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.V ~a6fo IusInthespecial case- where F is: thesame fo afl v:ues'f:presre

i.'."'integration of. the w equation would gie a zero value. f a th 

. f; ; -. ::-- ./:: -a- i i

.:;.t midpoint on the pressure scale. There appears to be nora riori sign t -'-i
of in the atmosphere, since in various synoptic systems t .:'emperature:...
advection has strong maxima at either high or low tropospheric levels
(e.g. west coast vs. east coast systems). We may-then describe:three

::"l-:'-These are shown schematically in fig,.: 1, together with theresulting.,":::,'-'
'curves.

.- :·· : The successful use of 500 mb. data for the barotropic....- .f :recs
would lead us to believe that on the average atmospheric onditions are
represented by Case 2 of Fig.l, and F is relatively invariant with
pressure. However, let us consider three other types of situations,
shown in Fig.2. The first two types may or may not represent trough
intensification depending on initial assymetri4$ but compared to
barotropic forecasts, (a) represents trough acce;eration, (.b) represents
trough retardation, and (c) represents trough intensification.: '-.q::

. As far as the above discussion represents atmospheric processes, '
the.question of forecasting development depends on a determination Of : 
the variation of F with pressure. Preliminary computations 'of .the
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a questio fad t ba eb th prnuetyes or occur
at different 'fples on thermap s tcanibe easin easuresd o :t e 

o Sof theo v riation of wth pressure. 0he best one ca ex:p'ect tfe 0.'i{'i'
< 00:' 2-parame 2 ter model woul be':--0'\0--. ':: 5;!' ij "*,

( -t -- :: -fa) - ~Some simple assumption ~:regarding ~ :the slopeofa "theF curte.:
pMostly we assume the slpe to be vertical, givinga zero valuedfor-"A~~

- pt atn500tmb e Wercould assume a slope similar to tho t of case i
:or-case 3Isor all time and allispace. This might yield successful
development forecasts for special situations in small areas, but as a
-- :general solution, this would be hardto reconcilewith ourba.rotropic

;0 0 i0 -- Xexperience. -.: :; 00;;; 0 00;a 
.-:(b) Some method of expressing aecorrelation of writh one of h e

0:. . -measured or derived parameters. The success of this type' ofZ'approach:. -,{.:
.would deend on whether or not such a correlation could be established,.-:' !:

S i 2~a 0 We coul- ope s ar Cr to Etha of; ; t~ .i0-0 d.-S,
-- ~~~o cas 3 for all2 tim Avva Allhn sp on~ace. 1nThisro nmight aniel r9 +.o.cetsf li 0- development forecasts tor~~~~~~~~special situations in small areas, butlas~~~~~~~~,~'

"'enra souto.," thi wol be...:,t reocl wit ·ou b..?.t-?opic,'"-,~
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the use of a three-parameter model, in agreement with early statements.'' :;-/[,;' .
: by Charney. With three observed parameters, one can obtain a one- ,:,..' ''

Y~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.t' parameter representation of WF/Ap. Previous unsatisfactory experiences. :':-.-:
..with 3 -param eter models caneprobably be interpreted as arising tfrom .}:

,. . , excessive lineari t'ion, excessive or erroneous use of the geostrophic'-,.."!..
.. ;" i. - :. approximation, a neglect :of the large-scale divergence of the mean flow,
....-:'" ' :-- and possibly some difficulty with the finite-difference systems.
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CASS 1

Fig 1. F and V.
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cure's of three types,
= "' ertical .otion

71rou~h line
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Fig 2. Development types
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