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Estimation Of Temperature Over
*Nepal

Janak L. Nayavay

Terrperature is a significant factor limlting plant growth. Knowledge
of the characteristics of the seasonal distribution of temperature and the
extreme occafence of high and low temperatuses are jmportant factors for
agricultural planning.

REVIEW OF EXTRAPOLATION METHODS

Nepal has anly a few tenperature recording stations! with a long period
of data. The variation of temperature over a region, given a few point
observations, is often achieved by multiple regression methods. Hopkins
studied least square regression of mean monthly air temperatures in central
and southern Alberta and Saskutchewan with latitude, longitude and eleva-
tion from 44 s1ations as independent varjables,? Later Hepkins used 206
climatological stations to further investigate the spatial vatiation of tempe-
rature 3 He remarked that the linear equation could be used to interpolats
accaptable estim ttes of climatological averages for peints between stations,
Based on 22 vyears climatic data, Hookinsg Jr. estimated mean monthly
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maximum and minimum and mean temperatures in New England and New
York with elevation and latitude as independent parameters.t In
Newfoundland and Labrador, Solomon etal estimated mean monthly
temperatures using latitude, clevation and distance from the coast as the
independent variables.® Lee estimated mean monthly and mean zncual
temperatures from elevation and latitude within a uniformly humid, tempe-
rate climate in northeastern USA, based on 30 years monthly and anoual
means.® Thompson revealed that maximum and minimum temperature
distribution over the tableland stations around 1000 m elevation in northea-
stern New South Wales, Australia, was primarily controlled by the relief
variation and slope orientation,” Thompson used mesoscale classification of
airflow to study the mesoscale variation of temperature and rainfall in the
same area,® Johnson, Kalma and Capric estimated meap air tempe-
ratures from elevation, latitude and distance from the coast from the 22
station network for south eastern New South Wales.?

DERIVATION OF EXTRAPOLATION MODELS

Thirty five meteorological stations recording teroperature throughout
Nepal have been used to develop an equation to predict maximum and
minimum temoeratures at diTerent places, The perfod 1970-75 was chosen

4, C. D. Hopkins, A method of estimating basin temperatures in New
England and New York. J. Geophys. Res. Vol. 65 (1960), pp. 367-
317.

3. 8.1.8olomon, and et al, The use of a square grid system for computer
estimation of precipitation, temperature and runoff, Water Resources
Res, Vol, 4 (1948), pp. 919 - 929.

6. R. Lee, Latjtude, elevation and meap temperature in the North East.
Prof. Geogr. 21, (19653, pp. 227 - 231

7. R. D, Thompson, The influence of relief on local temperatures: Data
from New South Wales, Australia. Weather, Voli, 28(1973), pp, 377 ~ 382,

8, R, D, Thompson, Some aspects of the synoptic mesoclimatology of the
Armidale district, New South Wales, Australia, J, App. Meteorology
Vol 12 (1973), pp. 578 - 588,

9. M. Johnson, J.D. Kalma andJ. Caprio, The gpatial distribution
of mean air tsmperature {n southeastern New South Wales, Aust, mMaet,

Mag. 24, (1976), pp.73 - 84,
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to maximise the number of available temperalure stations as shown ia
Fig. 1 but stili a gap is occored in the north west of Nepal, due to the non
existence of temperature stations on that area. Maximum and minimum
temperatures trom this six year period togetuer with and 35 year mean
- {1921-75) from Kathmaondu (Indian Embassy), 15 year moan from Butwal
and 1Y year mean from Pokbara were compared (Fig, 2). On average, the
annual march of temperature of the recent six year perlod and the long
term |3, 19 and 35 year m:ans have a difference of less than 1-c for the
maximum apnd minimum temperature. Hence the astwork of recent six year
mean tempsratures of Nepa! is acesptable as the base for the estimation of
the average mean monthly maximum and mipimum. temperatutes for the
168 station network .

Three models have been developed, all of which give satisfactory results
with regression coefliclents usually greater than 0.9,

(a) ene model takes an account of latitude, longitude, elevation and rain as
the independent variables; the latter is considered to  be a measure of
the mean cloudiness,

(b) a second model considers latitude, longltude and elevation, and

{(c) in the last model, elevation is the sele dzpendent variable.,

The coeflicient of correlation explained by the regression is not slgnifis
santly different between these three models as shown in Table 1 except that
correlation shows a lower value in the winter months, particularly in model
I and with mzan minimum temperature as the dependent variable.

These three models have been run to select the most suitable variables for
the diffarant months for predicting the best mean monthly maximum and mi-
nimom temperatures for the 168 stations. Model predicted temperatures were
verified with the observed temperatures in order that sujtable varizbles
might be chosen. Finally, the first model was chosen for January to November
to predict mean monthly maximum temperatures. When the first model
was wsed For Dzcznher to predict the mean monthly maximum temperatures,
the predicted valus was much higher in a few places. Thersfore, the second
model being closer to reality was chosen to predict mean monthly maximum
temperatures for December.

Similarly, the first model was chosen for March to Qctober to predict
m>:ia monthlv mitimim temperatures, The second model was considered a
mait approoriate for November to February to predict mean monthly
minimum temperatures. The co-efficients used to predict temperatures are
shown in Tables 2 and 3.
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For comparison, predielsd and obssrved msan monthly maximum and
minimum temperateres for January and July for 35 stations have been
studjod which show that there is no fixed pattern nor trend which can identify
positive or mnegative increments of temperatuse either in the Tarai, the Hill

or the Mountain Regions of Nopal,

Generally, either the four moaths Jaouary, April, July and October or
the two months January and July are the months selected to describe the
spatial variation of tempersture efoments, but in this study, mean maximurn
temperatures of the hottest week and mean minimumn temperatures of the
coldest week have buwn chosen. This represcils the range of temperature
during the year and this is tba most useful information for ihe seicction of

different species of crops.

INTERPOLATION OF WEEKLY DATA AND DERIVATION
OF EXTREME MEAN VALUES

Tn the coldest month, January, monthiy meas minimum and maximum
temperatures over Nepal range frem - 9.7 C to 108 C and from
3.8 C to 234 C respectively. The lowest monthly mean minimum
temaperature was recorded in Tengboche, 3857 m above mean sca level
Generally above that elevation the monthly mean minimum {emperature

will be much jower than 9.7 C.

Ir the hottest month mean monthly minimum and mazimum tempera-
tures range from 0.9* C to 23,9 C and from 11.9°C to 39.3° C The
recoids show shat the hottest moath generally lies in the month of May in
the Tarai, the [nacr Tarai and the river valleys of the Hill Region, slowly the
warm air from the low land affects the Hill and Mountain Regions in the
following months and ultimately the hottest month lies in June or July in
the Hill and Mountain Regions, The extreme maximum temperatife was
recorded 46.0° C  which occured on 9th June 1966 at Karnali, {n Far
Western Nepa), and the extreme minimum temperature was-17.9' C on
15th Junuary, 1974 at Teagboche.

Mecan maximum temperatures for the hottest week and mean minimum
temperatures for the coldest week are derived from the six year (1970-1975)
monthly mean values using Toterp 51 Generally estimated weckly values were
derived using fourier techniques but the opportunity was taken to use a more
reoently developed technique which further reduced bjas and error.

“LL. M. Hutcbinson. Interp 5 and Interp 3, Division of Land Use Research,
CS IR O, [979, Canberra {private communication).



Noem §saijoy f sinpiadwie) wnullxow UDIN v D14

¥ 1 N .
3,38 eoDT  iou@ R 58 Wgid 328 3,8 No@Z

399 282 Jou® ER] NS 373 LT
iy iy LY ., by




Room sepiod ‘wnyousdwio; whww uoep ¢ b1y

e 1006 No9Z RGP 3gen FRTINE N ENT g

De2 IDAIMUL  WiByioY)

198 K62




-24- The Himalayan Review

These derived values of mean maximum temperature of the hottest week
and mean minimum temperature of the cofdest week are analysed. The
spatial variation of isotherms for the highest weekly maximum temperatures
and the lowest weekly mean minimum temperatures are shown jn Figs 4
and 5. The highest weekly maximum temperature varies from 16°C to
38 C In the Fastern Tarai the temperature fs 4° Clower than the Far
Waestern Taraj. The distribution of temperature is complex due to the compe
lexity of landscapes, The coldest weekly minimum temperature varies from
—10- Cto 10 C raspectively (Fig. 5). In coatrasi to the hottest month, the
minimum temperature is highest in the Eastern Tarai e xceeding that in the
Western Tarai by 2- C,

By analysing highest and Jowest temperatures, extreme temperatures
which are hazardous for certain crops for maximum production can be
determined . In other words, it helps to classify the temperature regsimes ia
Nepal. Fig. 5 demonstrates that even in the coldest week, the mesn mivimum
temperature is generaily 8- C in the Tarai Regions. From this vbser-
vation it seems that the Tarai could be a frost free zone, this s a vitally
important consideration for many crops, especially tropical crops, which are
frost sensitive.

DISCUSSION

The m=an monthly temperature valges for 168 locations in Nepal will
be further used to investigate the temperature regimes and ciop growth
studies. In addition, mean monthiy maximum and minimuwn tempzratmes {or
168 locations can be used individually to discuss the temperature patiern at
each location. Furthermore, if its geographical co-ordinutes are  known,
mean monthly maximum and minimum temperatures can be predicied In any
place in Nepal, but castion should be (aken in extrapola’ing the data,
because, for example, the Minimum femperature on the valiey lloor could be
higher than tie tidges due to valley air drainage. This error is due in part to
the ommission of temperatuce invarsions, slope aspects, cloud incidence and
vegetation. Howgver the major factors are inversions which are common in the
winter months, resulting ia nocturnal air drainage and radiational fog.
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