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A note on the pol yno mial su rface fi tt ing method for
estimat ion of winds at different isobaric levels
using the observed wind at 850 hPa level
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ABSTRACT A third degree polynomial surface fitt ing technique is adopted to com pute the winds at different
isobaric levels for the limited area domain from 35'-E to 140-E and )0 S to 40 'N for the mont h of June.
The polynomial surfaces are lilted to the ratios of the mo nthl y mean winds at different isobaric le..-ets with the 850
hPa winds . The surfaces are f it ted to the 1/ and rcomponen ts of tho: winds separately. The winds for the levels are
then rec onstructed ustng the co mputed coefficients and obse rved wind at H50 hpu. The results of the technique are
presented and discussed in the paper.
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I. lntroductlon

Due to introduction of gcosta tiona ry satellites 0 f
INSAT- I series. cloud imag ir ics on synoptic scale a rc
nov."availabl e at the interva l of every ~O minutes over
the oceanic region s surro unding India. T he winds
deri ved over ocea nie regions through cloud. motion
vecto rs (C M Vs) tec hn ique arc now ava ilable on ro ut ine
ba sis fro m INSAT· ID (previously fro m I 'SAT· I II)
sate llite , Th o", winds arc obtained either at cloud
base level (850 h f'a) or at clo ud top level (200 hPa)
ove r data sparse (oceanic) regions and thus provide
the useful information for t he ..ma lvsis of wind in lh~s~

region s. .

MON EX-1979. The wind s were constructed bv us ing
linear regression equat ions between C l-. l Vs and ship
winds fo r lh: dom ain 0 ' -26 ' N and 48'_60 ' E. T he RM S
errors as est imated . were less th an 5 mp s below 500 hPa
and less than 8 mp s a bove 500 h Pa.

In Ih: present pa per we h''':e adopted th o polynomial
surfac; fitting meth od to deri ve th e winds at d ifferent
isoba ric levels in th e limited dom ain fro m 35'E-I 40 'E
a nd 30' 5-40 ' for June. The polyn omial surfaces
ar c fitted to the rat.ios ,?f 1'1)1'.... where. VL
~cpresents the grid po ml ~'lI1d .a t level L a nd V...
IS the correspo nding grid por nt wind at 850 h Pa . Both
J'L a nd V"", are t he grid poin t wind s o btai ned
from the a na lysed charts. in the present study. The

The 011': level wind data either at 850 h Pa or 200 po lynomial su rfa ces a re thus fitted to th e observed
hPa a re. howe ver. not sufficient for numerical wea ther ratios of VJV". at all t he grid po int s in the domain
predictio n ( NW Pl. The a tte mpts were mad e. t herefore. and . the coefficients . of the polynomial equation a re
to derive the vert ical wind profi les fro m t he C MVS ob tai ned. F,?r assess l'.'g the application of thi s technique,
using MO EX- 1979 data by Begum ( 1986) and Begum the polynomia l equatio n IS eva luated again using the
and Datta ( 1986) fo r Ar abian Sea and Bay of Benga l computed coefficient s a nd thus .the ratios VLIV"",
resp ect ively using e mp irical fOI mu la tio ns. T ie winds are co mputed at d ifferent grid pornts. If t hese ratios
a re computed on daily bas is for I to 5 May 1979 fo r arc now mult iplied by the corresponding V. SIl winds
two stat ions . na mely. Minicoy (Arabia n Seaj and Port we can get the computed wind s VL which are compared
Blair (Bay of Bcuga l) fo r standa rd pressure levels ~, i t h th e observed (an alysed) wind s I' L. The wind VaSIl
and were co mpared wit h the act ua l observatio ns. Th e IS thus ass umed to be th e observed or known wind.
results present ed fo r these sta t ic ns are quite sat isfac- T he result s of th e technique a rc statistically eva luated
to ry. They ha ve stated that the wind s at th e other 111 the paper.
loca tions can be obtai ned hy litt le adjustment of th e 2. 0 . 1.
consta nts , Mahaja n <'I 01. ( 1990) constructed vert ical The so urce fo r the o bserved
wind profile using satellite der ived winds of is the a nalysed upper air wind
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