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Temperature Variation in Nepal
Kedar Basaet*
INTRODUCTION
Temperature is a measoure of mtensity or degree of hotness in a body (Oliver and

Hidore 1984), 1t is the fundamental clement of climate and is influenced by factors such as
aliitude. aspect, topography. prevailing winds, distance from the sea and snowliclds efc. In

Nepal the disiribution of (emperature is influenced mainly by altitude. [f varies considerably

(rom south 4o north as well as cast 1o west depending on fopography and effect of local winds.

The purpose ol this paper is te analyse the vagiation in the distribution of tempera-
ture in Nepal, The data from 92 dilecent meteorological stations have been used. But only
72 stations have lime series daca Tor 20 yvears (1961-80). Generalisaion s made on the basts
of limited stations and their limited records.

Altitudinal Variation of Temperature

Standard distribution is appropriate (o show the anneal variation ol temperatuee
with altitudes (Congad and Pollak 1950 ). Our of 92 stations having partial or tull records of
temperature, 20 percent stations were randomly selected. The mean temperature of the year
1980 is considered as the standard temperature, This shows the variation of average
temperature with increasing heigha above the Tarai belt of Nepal. The mean temperatare and
elevation is shown in Table L.

Fig. 1 shows the variadion of mean (ernperature with increasing height. The shape
of this curve is represented by means ol a parabola having an equation of the form

(=a+ bli+ch’
Where. U 18 lemperature

“h7 s altitude.

* Dr. Basnet is Lecturer in the Department of Geography, Prithivi Narayan Campus,

Pokhara. The author expesses his deep sense of gratitude to Prof. M. G.
Manandhar, Central Department of Geography, Kirtipur for his helpful suggestions.
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Table 1 : Variation of Temperature ‘t’ with Elevation ‘b* in Nepal (1980)

S.No. | Sector/ Stations h tobs | test | Difference
Region (hmy } °cy | o)

1 ET Biratnagar Airport 072 | 247 18.7 6.0
2 CT Simara Airport 1L30 | 239 18.8 5.1
3 WT Nepalgunj 144 | 250 8.9 6.1
4 wT Mahendranagar 1.76 | 234 189 4.5
5 CT Rampur 2561 240 19.0 5.0
6 ET Dharan British Camp 444 | 250 19.2 58
7 WH Surkhet 7201 220 19.3 27
8 WH Tulsipur 725 226 19.3 33
9 CH Khudi Bazar 823 | 203 19.3 1.0
i0 CH Pokhara Airport 827 | 208 19.3 1.5
11 | EH Hiam Tea Estate 1300 | 189 18.6 03
12 WH | Chainpur (West) 1304 | IBR 18.6 0.2
13 EH Bhojpur 15.24 | 166 18.1 <1.5
14 EH Okhaldhunga 17.20 | 167 17.5 -0.8.
15 WH Duadeldhura 18.65 16.0 17.0 -1.0
16 WM Jumla 23.00 | 0.0 15.0 -5.0
17 EM Chialsa 27707 124 12.2 0.2
18 CM Mustang 37.05 6.3 4.5 2.0
Note :1 hmhectometer)=H0 Metres EM= Eastcrn Mounliin
CM:= Central Mounlain ET= Eastern Tarai:
CT=Central Tarai WT=Weslern Tarai
WM =Western Mountain EH= Eastern Hills
CH =Central Hills WH =Wecstern Hills

The method of least squares  yiclds the most probable resulls. The equation
represcnting the average (emperature which is the function of altitude. above the Tarai belt
of Nepal is:

1=1859 + 0213 h- 0016 H

From this equation (he maximum {urming point of the curve is

0.213
(h) t max = — = 6.656(hm)ic. 665.6m.
0.016x2



Temperature Variation

27

Attitude { ™ )

50007

45004

4000

35001

30004

2300

20001

153004

o007

500+

RELATIONSHIP BETWEEN TEMPERATURE & ALTITUDE

-t )= 18:590+0 2130 ~0:0I6 b

-—Turning Point

-

Temperature{ °C }

FIG 1



28 The Himalayan Review

Through this equation,we can estimate the icmperature at dilferent altitudes where
there are no meteorological stations in Nepat. The normal lapse rate of lemperature 15 0.687¢/
100 m. Since the atmosphere is mainly heated trom below, iy s clear that temperature should
be highest at low altitude and should decrcase with height (Hau 1933}, Upto 665.6 m. altitude
the temperature increases by 0.02°¢/100m. This is the highest wrning point. The temperature
decreases slowly at the beginning and is [ollowed by snereasing rale ol decremenl.

The estimated vatue of temperature is comparable with the actual vilue. But during
mversion of temperature, actual value diflers highly from the estimated value of tempera-
{ures. Table 1 indicates that there is higher difference of lermperiiyre upio o636 m. altitude.
Beyound 1500m the difference between observed and estimated vatues is negative. This 1s
mainly because of the altitude. oricntation of the mountain ranyes and slope of the mountains.
Thus, there 1s a great variation in the vertical distribution ol wmperature in Nepal.

Regional Variation of the Temperature

Regional variation ol femperature s distinct in Nepal. Temgperature differs from
place to place due to altitudinal variztions. Fig.2 shows that the Tarar and Tnner Taral regions
are very hot. Mcan annual temperature is above 20%. In the mid-lall region. lemperatare
ranges from §5° 10 20°¢. butin the siver valleys like Pokliand Trisuliitsemains above 200
At higher altitudes it 1s below 15¢c. The mean annual [iperature remains below 0% inihe
Himalayan region. The mean annual temperaiure in the Trans-himalavan region and the
eastern sector of the Himalayan rimge is below 57¢.

Intra Regional Variation

Lacal winds. altitude, slope and aspect of the mountain ranges altect (he intra-
regional distribution of tiemperature. Pokhara and Trisuli valleys have over 20%cmean annual
temperature hecanse ol the lower altitude and the sourhern aspect. Inthe same way Paklihawa
i Tarai has over 28.3°C mean annual temperature. which is higher than the general
temperaturc of the Tarai region. Paklihawa lics at an aliitude of 100m, and fails under the
influence of “Rake™ * wind in the surmmer scasan, which Mows from (he Thar desen of India
In the eastern part of the country the isotherm tines bend soushward because of the effect of
“Seratoo™" in the winer season.

“Rake” refers to the hot wind blowing from the Thar Deser of India and is
caused by depression in summer sunshine in west.

“Seratoo” refers to the cold wind blowing from the High Himalaya which is of
locat importance,
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Seasonal Variation of Temperature

The seasonal distribution of iemperature is caused by earth’s revolution in relation
to the sun. Broadly there are two distinct seasons in Nepal.

Summer season:

Summer season (April to September) is very hot and rainy. The beginning of the
season is characterised by hot, dry, dusty and hazy atmospheric conditions, In summer, Tarai

and Inper Tarai regions have over 25°¢ mean summer temperature (Fig.3). Within this belt,

the western part has higher temperature than the ¢astern part because of the effect of ‘Rake’
wind in the west. The isotherm line bends northward in this season. In the mid-hills the mean
summer temperature ranges from 20°¢ to 25 in the south and 15°¢ 10 20°c in the north, In
the Himalayan region the mean summer temperature decreases gradually with height, Onihe
whole the hilly region experiences mild temperatares in this scason.

Winter season

Winler season is characterised by very cold conditions in the hills and mountain and
mild temperatures in the Tarai and lnner Tarai regions. This scason is more or less dry with
clear skics. Lowest minimum temperature occurs in the month of January throughout the
country.

The mean winter temperature ranges from below 0°c 1o 19.5°¢, Tarai region gets
over 20°c mean winter tempcerature. The mid-hills record 15°¢ ko 20°¢ with the exception of
Kathmandu Valley. Kathmandu Valiey records the lowest temperature duc to excessive night
time radiation. On the whole, the winter is very cold in the hitls and mountains. Tarai has mild
temperature conditions (Fig.4).

In terms of the atmospheric circulation in lower and upper roposphere, four distinct
seasons can be recognised in Nepal (Nayava 1980):

(1) Pre-monsoon season (March to May)

(2} Summer monsoon season (June to September)
¢3) Post-monsoon season (October) and

(4) Winter scason (November to February)

Pre-monsoon season lasts from March to May . The highest mean monthly
temperature of the year occors in this season. But there is considerable variation from place
to place. For exampte, Sallyan and Barahaksctra have recorded the highest mean lemperature
in May. But at Kathmandu, Gorkha, Okhaldhunga, Chainpur (East) and Taplethok, the
highest temperature i3 recorded in the month of June. At Bhojpur and Namche Bazar it is
recorded in the month of August. Thus highest temperature occurs from May to August all
over the country. In general, May is the hottest month of the year.
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secord over 25%. Hills record 20°¢ and Mountains record below 20°¢ mean scasonal

The seasonal distribution of temperature as shown in Table 2 indicates that the
highest mean temperature occurs during the monsoons. 1n this season Tarai and [nner Tarai

temperature. After September, the pOSE-mMOnsoon scason is characterised by decreasing
temperatuses, This decrement is continuee upto winger scason. Winter season is the coldest
season in Nepal. In this period Tare" .ind foner Tarai record 15° to 20°¢, Hillsrecords 10°c
to 15°% and Mountains record below 10°c mean seasonal temperature. After winter,
temperature tends to rise clowly in pre-monsoon season, This scason is hot in Tarai, warm
in hilts and cold in mountain. Again as the spring advances the temperature tends o Increase
showly upto post-monsoon season,

Table 2 : Mean Seasonal Temperature Distribution in Nepal (1961- 1980)

& Seasons
1 &2 ; . o
S .No. %:{ Stations ; %;‘3 % éoﬁ s é? E o
° SET|EsEEET| 7
1. | Tarai Biratnagar Airpor 26.0 282 255 18.2
2. Simara Airport 26.2 287 252 17.3
3 Nepalgunj (Reg. ofi.)- - 28.0 296 26.6 18.5
4. Mahendranagar 254 | 289 248 | 166
5. Dharan British Camp 265 | 280 253 | 1935
6. | . Rampur 259 28.2 24.6 19.5
7.1 Hins Tulsipur e | 262 | 225 | 159
8. - Surkhet 238 26.4 220 13.9
9, " Hiam Tea Estate 20.1 217 20.0 14.3
10. - Bhojpur 18.0 20,6 17.8 118
11 Okhaldhunga 176 2001 17.4 11.3
12. Khudi Bazar 220 242 204 14.4
13. Pokhara Airport 220 250 211 14.7
14. Chainpur West 20.3 235 18.7 12.8
15. Dadeldbura 17.1 20.1 16.5 10.0
6. | Mountain Chialsa i0.0 14.4 104 4.1
17. Mustang 54 13.0 7.6 -1.2
18. Jumla 12.2 188 12.8 56
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Table 3 : The Range Between Mean Summer and Winter Temperature by Sector &
Geographic Region (1961-1980)

& =)
o ) E L E g
Z Jectorf £ 2 g 3 2
@ Geogrflphic Stations Z by Zz a fé
& Region 5 E

e =
1. ET Biramagar Airporl 282 18.2 10.0
2. CT Simara Airport 287 17.3 114
RN WT Nepalgun) (Reg. ofl) 296 18.5 I1.]
4, WwT Mahendranagar 289 16.6 123
5. ET Dharan British Camp 230 19.5 8.5
6. CT Rampur 282 169 11.3
7. WH Tulsipur 26.2 159 10.3
8. WH Surkhet 264 139 12.5
9. EH am Tea Estate 217 14.3 7.4
10. EH Bhojpur 20.6 118 8.8
1. Eh Okhaldbunga 20.1 11.3 8.8
12, CH Khudi Bazar 242 144 9.8
13 CH Pokhara Airport 250 14.7 103
14, WH Chainpur West 23.5 12.8 10.7
15. WH Dadeldhura 20.1 10.0 101
16. EM Chiulsa 144 4.1 10.3
17. CM Mustang 13.0 -1.2 14.2
18. WM Jumia 18.8 56 13.2

Range of Temperature

In Nepal the range between mean summer and winter temperature increases from
cast (o northwest and west (Table 3). South to north differences are also noticeable but it is
irregular, For example, the range of lemperature at Biratnagar, Okhaldhunga and Chialsa are
10.0°¢. 8.8°c and 10,3%c respectively. The range of temperature decreases from Tarai to mid-
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hiils followed by higher range of temperature in the Mountain. Higher range in mountains is
mainly due to "Seratoo”. Duc to valley air drainage the range of temperature is also higher
in the midland valleys like Kathmandu and Pokhara.

Annunal Variation of Temperature

The annual cycle of temperature is expressed by the tabulated values of the twelve
monthly means. The differences between the fighest and the lowest of the twelve monthly
means are the mean annual ranges (Table 4),

Table 4 : Mean Annual Range of Temperature (1961-1980)

SMNo.- Stations Maximum Minimum Range
] {°C) {°c) (°c)
L Salyan 236 10.8 12.8
2. Gorkha 25.4 £2.6 12.8
3 Kathmandu 253 104 14.9
4. Okhatdhunga 20.6 94 112
5. Bhojpur 20.8 10.1 10.7
6. Chainpur {(East) 254 13.4 1206
7. Barahshetra 29.2 17.0 12.2
8. Taplethok 246 12.4 12.2

The mean annual range of femperatare varies considcrablﬁr in Nepal. At Kathmandu
the mean annual range of temperature is 14.9°c. The range of temperature is higher in most
ol the stations.

Conclusion

The distribution of temperature in Nepal shows that there 15 a great disparity in the
horizontal and vertical distribution of lemperature. Temperature varics from south 1o norih
s well as from east to west. Alttude is not the only factor in controlling this variations. Slope
aspect and local winds are relatively important factors. It appears that the seasonal contrast
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in temperaturc is increasing in Nepal. This aspect, and the factors contributing 10 it, require
further investigations.
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