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On objective assessment of convergence
and precipitation by dynamic trajectory method
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AHSTRACT. Dynamic t raj cctntloi a re drawn for inte rvals of three hours hy mean s of arc -strike technique
developed by Good-yoar sad later used by p t.'Itrrsonand oth ers. The wind field required for this purpose is obtained on
th c blUis of streamline alll\l~i8 at O'6 kill level, while tho gcostrophic winds hevc been evaluated from the sea level
charta. A fairly accurate ldea of ar038 nf low level convergence can be had with the help of these t rajectories.

An etJt ilnatiol1 of moleture inflow in to tho eonvorgcnce erce is made by tho use of an empi rical relation invoh·jp j{
t ho ccmputerlon of procipitAblc water. and everegc wind-speed norma' to the lin e of madmum curvature. In order to
redu ce time on oompute t iona, they were dono on polar coordinates and a nomogram Was 611:10 prepared for different
lutiturlcs fur direct epplice t ton on the pola r d iagrant.

T bc r'Ctudts obtained in '" few C&.'lC8 are presented here . which show tbat. some iurprovemcnt is oLtainablo by
u-lna tho ~tr't'·,m line Ill\.'\1Y8ill l pwi icularly in view of the sparse aorological network,

1. Introduction
Du ring computat ions nwln by Banorj i ct. al,

e196i) Oil vertical voloeit ies for II continuous per­
iod of one monsoon , it was noticed that there was
marked disagreement in some c.t1l;c.s between the
computed awl observed rainfall. Th is wa~ fur­
t hor in vo-t igated uml found that tho di sagroonumt
wa:ot lal'guly du e to tho peNit ion of dep res....ions which
ca used tim ra infall with respect to t he grid, I t
was seen that when the depression was within ur
nearer the centroid of t ho grifl , tho forecas t a m­
onn ts were in eloso ngreernent with actuals. Ho+
Hunting th o computed value.... which W6I"O much
higher than tho actuals, it wa" realised that higher
t .t imntes of vortienl velocit ies were responsi­
hle for this.

Till' Yt'r ticnl voloeit i.« were computed for a
poin t occurr ing: at the centroid of a triangular grill
from the part ial divergence valilos obta ined at
tho vertices of thi s gr id hy Bella my's method.
Tho inequita ble influence of a developing weather
sit uation at auv of the three vertices of t he Bellam­
y 's (1919) t ri,;nglo could afTeet er roneously t ho
resultant convergence and consequent ly also tho
computed vert ica l mot ion. For insta nce, if rhe l'j\f­

t ial Ili\'HrgunC(' at nnn of tho vertit',es was. hugely
Bogat i\'c (~howing c01lvucgenee) it conld be suc h
tlult this largo nOl,'ati\'C \'alue outwoigl",,1 tho
posit ivo cont rihut ion of divorgoncos a.t tho re­
lllaiuing: two vertices.

It was, howO" or, fmUla po....sible to obviate those
d ifficult ies , hr rC<",ourso to d)1talllic trajootoric8
whieh is t ho suhj""t llIattor of t his papor. A
•""ond objecti,'o Wlls also tu soo if the.so d.yuamio

trajectories could bo independently used for loea ­
ting la~rio scale convergences and for est imating
qwmtit;,tivu precipita t ion. Such stud ies WE're
conducted by tho National Hurricane Roseareh
Project [Petersen <t. al 191;0) a nti tho method
itself was put. to operational Use for some time
ill USA.
2. Principle of dylL1mie trajectory

A dynamic trajectory may be defined ." a
trajectory of wind part.ieles whose path wit h reo
spect to ti mo is governed hy t he synoptic con­
figuration and in acco rdance with the uquations
of motion I\... applied to Jl st at ionary or I.jui,si.
sta t ionary pm..sure system. The basil) u!ulor­
Iy illg study uf t ho pa ll, of a pa rticle under influ­
01lC6 of various force.. l,cting Oil the part icle was
provided by tile early studies of Bjerknes anti la ter
by Pett erssen (1940) ami by Haurwitz (Ill-H ). Tho
application of t hese principles was subject. of in..
vestigations by numr later workers, nota bly Taka­
hashi a. al (1954) and H ubert (19a7). Peterson
ami others (196(1). Appl eby (1954) suggeswl
U"lO of trajectory met hod for forecast ing va rious
meteorological pa rameters.

Go'Klyoar (1959). however, sta ted with t ho holp
of :-; implifiod equations of mot ion , throe o!{sont ia l
charaotcristies fo.., tures of dYlll\Ulio trajoetorie.s.
They aro-(I) The accoloration of go,,.trophio
devil,tion \'ootor, i.e., ugco..~trophic wind is zoro,
or in otllor wonLlj, tho Ilgoo.-;trophic com pollent i.'i
e01l'itant aud doo.'oI not change fUf small int6f\'I"Li
of t imo; (2) The aoeolera tion of motion is always
at right anglo to tho ageo,trop hic wind. COIU­

poneut and (3) Tho l'/loostropllio wind. (wh ich i•












