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ABSTRACT. In absence of long lead predictive models, climatemals are often used to estimate weather
conditions of a particular place and more so in ¢aee when it is desired well in advance. Usualgiculated by
averaging the data of specified 30 years, the térmarmals give a picture that climate has no trend this average
would be the best estimate of places and for alither elements. This study aims to examine thelsility of the
traditional 30 years normals-a-visnormal based on small number of recent data.

In the present study seasonal and annual normalsid@imum and minimum temperature values for fiftgll
distributed stations over the country have beeoutatied for varying years N £N<30) over the long series of past data.
RMS errors for estimating the above meteorologpmhmeters on annual and seasonal scale for theseagon/year
were calculated for different periods normal. ltsw@und that in many cases RMS error was minimuimenwthe
averaging was done for a considerably smaller tepesrs. The normals corresponding to the minimuviSRerror are
called optimal normals and have better estimatiiethan the thirty years traditional normals.

Key words— Optimal normal, RMS error, Maximum temperat@émate.

1. Introduction to uniformity of the period) are scientific toolorf
studying/examining climate variability and detegtin
Climate normals, calculated by averaging the valuessignals of climate change in different spatial oegi and
of meteorological, parameters over a specifiedythiear time segments across the globe. However, inspitallof
period (as per WMO recommendation), and updatéideat the advantages of 30-year WMO recommended normals
start of each decade provide normal meteorologiedh and uniformity in universal usase, they may notasisv
over a place or region. These are useful in mang term provide the best climate estimate of all places fandall
planning applications such as crop choices, adticall weather elements. There are several studies whiphest
practices, utility rates etc. Moreover, WMO normdtiue that normal based on thirty years have leslictive
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Fig. 1. Stations used in the study

skill than the average over most recenityears where It is apparent that the optimal normals obtained in

n < 30. [(Lamb and Changnon (1981), Dixon and the above way acts as a low-pass filter, finding a

Shulman (1984), Kunkel and Court (1990), Huatgal characteristic time scale of variability and idéyitig the

(1996)]. Moreover, aging of the WMO normals hasals associated signal. Moreover, optimal normal provide

been indicated by Angetlt al (1993). estimation with sufficient lead time which variesorh
minimum eight months for the monsoon season to one

In the present study, averages of annual and salason year for annual estimation.

maximum/minimum temperature values for Indian

stations were calculated for varying ‘N’ yearsKk30)

over past data. Root mean square (RMS) errors for

estimating above mentioned meteorological paranmter

annual/seasonal scales by averaging varying, ‘Nirye 2. Data and methodology

(1=N<30) were calculated. It was found that in many

cases error was minimum when the averaging was done  Monthly data of maximum and minimum

on the immediate past data for a period which wastemperatures of all the 12 months of the year fetl w

considerably smaller than the WMO specified 30 year distributed fifty Indian stations (Fig. 1) for theeriod

period. The normals corresponding to the minimum3QRM 1931-1990 obtained from the records of India

error are defined as optimal normals and have tette Meteorological Department, were used in the stkagm

predictive skill than the traditional WMO recommexd  the monthly values of temperatures, annual andos@hs

normals. values viz. winter (average of January and February
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Fig. 3. Variation of optimal normals corresponding to ix8 vis-a-visWMO normals

months), pre-monsoon (average of March, April arelyM onwards were estimated through fixed and specified
months), monsoon (average of June, July, August and30 year WMO normals andii averages of varying
September months) and post-monsoon (average ofk’ (1<k <30) years on immediate past data and RMS
October, November and December months) seasons wererrors for both the estimations were calculatedtha
calculated. following way;

Further, the annual and seasonal values of maximum/
minimum temperatures of each station from the J1&&4

For the time serie3;, i = 1, 2, ,n for a particular
season at yearly intervals foryear, a second series of
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Fig. 4. Demarcation of different regions as per differditvalues (maximum temperature)

backward looking average"_é « was constructed in the Used. Thek-index represents the number of years over

following way: which the climate average is calculated.
J— 1 K
Tikziz Ti-j )
j=1 Further, with the help of above/similar series
prepared for each season of every station, averfges
Fork=1,2....... 30, and for= 31, 32.......... N.In each value ok are used to estimate the upcoming year's,

this study n = 60 as the data of 1931-1960 period were seasonal/annual values of maximum andninmm
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Fig. 5. Demarcation of different regions as per differditvalues (minimum temperature)

temperatures for the period 1964-1998@ fromi = 34 Again, annual/seasonal values of temperatures
corresponding to the year 1964 and onwards. More(maximum and minimum) of all the stations from tlesar
elaborately, values for the year 1964 were estichéte 1964 onwards were estimated with the help of spetif
the values of 1963, (1963 + 1962)/2, (1963 + 1962 +30 year WMO normals. 30 year normals are usually
1961)/3, ..... (1963 + ..... + o + o + 19634)k and computed/updated after the end of each decadeiace s
similarly for the other years. it takes atleast 3 years for updating the thirtgry@ormals
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for estimating annual/seasonal values through WMO series for both the maximum and minimum temperature

specified 30 year, normals following data were ysed for all the seasons for Minicoy is given in Fig.lBmay be
further observed that the estimated values of ttteah

Year of estimations of maxim 30 year data period used for time series by the optimal normal correspondinghe

and m'%’;‘ﬂ“g"r}g:“nf’;;at“res by~ making WMO normals k = 5 (.e. by the averaging of immediate five values) are

more closer to the actual time series than the && y

1964-1973 1931-1960 s " .
WMO normals, indicating a very positive skill.

1974-1983 1941-1970

1984-1990 1951-1980 Figs. 4 and 5 show the demarcation of different

homogenous regions during the different seasongeas
Further, RMS error in respect bindex normals and  different Ks, averaging over the corresponding reckint
WMO specified normals was calculated as given below  years has a better skill than the traditional 3@ryeormal
for maximum and minimum temperatures. It is merdtbn
RMS error of varying averages, that even for a particular homogenous regiknyalues
(corresponding to the minimum RMS) for different
stations were slightly different. We have selectad
commornkK value for the sake of simplicity and operational
use and averaging over correspondiigyears for all
stations of region had still a better skill thae thaditional
30 year normals. In the present study, we havectbgy
RMS error in respect of Speciﬁed thirty years defined the skill when the difference between 3arye

normals (WMO normal) averages anl years averages was found to be more than
one fifth of the standard deviation. However, this
n demarcation has not been done by iso-analysis.eTdrer,
z (To = Twmo ) for the stations lying between the lines boundarywm
RMS(W) = i=34 Ks, no such inference could be drawn. Or, in otherdap
n-34+1 we could not find a smalld value having a better skill

for those stations. It is interesting to find thtie
peninsular India and the stations of eastern coast a
Where T, (actually it is T) is observed smallerK value (much less than the thirty) for all the
meteorological parameter (temperature in this study seasons and where the skill was quite apprecidhle.
many cases, RMS was found to be even less than the
Optimal normals are obtained by averaging of the standard deviation.
most recenk years corresponding to the lowest RMS(
It may be mentioned here that use of optimal
normals may be limited and is rather restrictedtte
3.  Resultsand discussion estimation of next year's seasonal and annual sadde
meteorological parameters for the immediate use.
Fig. 1 presents the names and locations of the
stations which have been used in the study. Results
depicting RMS of 30 year normalgs-a-vis RMS for 4. Conclusions
varying K year averages in estimating annual/seasonal
maximum and minimum temperatures for Minicoy is For estimation of annual and seasonal temperatures
shown in Fig. 2. It may be seen that for both ttaximum optimal normals by averaging most recent years,
and minimum temperatures, RMS errors for varyki)g where i’ is considerably smaller than thirty, could be
averages on immediate past data were less thaRNi& found out. These normals generally have betterigtied
of specified 30 year normals for &l where, ¥ K <30, skill.
for all the seasons. This difference is quite appitde
whenK is less than 10. This indicates that the annudl an Acknowledgements
seasonal maximum/ minimum temperatures for any iyear
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