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P R E F A C E 
 
 
  The importance of meteorology and its economic and social benefits are being 
increasingly realised all over the world. In our country also, various sectors like 
agriculture, aviation, power and energy, tourism, shipping, transport industry etc. 
require climatological information pertaining to different regions of the country for 
planning and execution of different projects. Keeping these requirements in view, it was 
decided by India Meteorological Department to publish a series of “Climatological 
Summaries” for each state in the country, incorporating the district climatological 
summaries. “Climate of Sikkim” is the twenty-fourth issue in the series of ‘State 
Climatological Summaries’. The climate of this state is prepared for the first time. 
  The present publication contains district wise climate information on rainfall, 
temperatures, wind, humidity, clouds and other meteorological parameters for “Sikkim” 
state. Information on climatic classification, coefficient of rainfall variation, droughts, 
excessive rainfall, cyclonic storms and depressions and earthquakes are also included 
in the publication. Most part of the state is hilly terrain with several valleys and rivers. 
Hence climatic conditions vary from place to place in this region. Spatial temperatures 
for representative months of all seasons have been determined by applying lapse rate 
of representative months considering topographic features of the location. Climatic 
classification over the state is determined by Koppen’s technique. 
  The contributions for preparation of climatological summary and related maps 
have been made by Shri G. S. Dhekne, Shri S. M. Deshpande, Smt. U. S. Satpute, Shri 
R. S. Wayal, and Smt. P. P. Bhagwat from “Climatological Publication Section” of the 
Climate Application & User Interface Group of the Office of The Head, Climate 
Research & Services, India Meteorological Department, Pune. 
  The publication has been prepared by Dr. T. P. Singh, Director and reviewed 
by Dr. D. S. Pai, DDGM(C). Shri B. Mukhopadhyay, LACD-ADGM(R) provided the 
overall guidance for this publication. I appreciate their sincere efforts. 
    I am hopeful that this publication will be a useful source of climatic information 
for societal development.  
 
 
                                                 
          NEW DELHI                                                                               DR.  K.J. RAMESH 
      SEPTEMBER 2016                                                   DIRECTOR GENERAL OF METEOROLOGY 
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I N T R O D U C T I O N 
 
 
          The climatology of Sikkim state of India in terms of various meteorological 

parameters such as temperature, rainfall, rainfall variability, pressure and winds, 

relative humidity, clouds, weather hazards, etc. is described in state summary, followed 

by a detailed description of the climate of each district in the succeeding chapters. In 

this publication, the districts of Sikkim state which were in existence as on 1st January 

2016 have been considered and the climatology of these districts, arranged in 

alphabetical order is presented. 

    

The normals for each month and annual rainfall are generally based on the 

data for the period 1971 to 2014. The monthly and annual normals of other 

meteorological parameters used for describing the climate are generally based on data 

for the period 1981 to 2010. The extreme values of temperature and rainfall presented 

in the publication are based on the updated data up to the year 2014. These data have 

been obtained from National Data Centre, Pune. 

 

As Sikkim state is seismic prone region, earthquakes occurred during period 

1964 – 2015 are also included in summary.   
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CLIMATE OF SIKKIM 
 

Introduction 
 

Sikkim is the second smallest state of India. Sikkim state is located in the 

northeastern part of India and nestled on the lap of Eastern Himalaya between the 

27°05’N - 28°08’N latitudes and 88°05’E- 88°55’E longitudes. It shares its 

boundaries with Nepal to the west, Bhutan to the east, China’s Tibet Autonomous 

region to the north and east and the state West Bengal to the south. The state of 

Sikkim covers 7096 square km, the cross-section of the state measures 114 km from 

north to south and 64 km from east to west. This state has hilly terrain with forest, 

valleys, lakes and rivers. The state has a large numbers of plants in the southern 

part. The world's third highest peak, Kanchenjunga is located on the border of Nepal 

and Sikkim (North Sikkim district). The state has a lot number of mountain peaks, 

glaciers, lakes and rivers including the famous Teesta, which is also called "lifeline of 

Sikkim".  
 

The topography of Sikkim in south blends with the plain land of West Bengal 

and gathers high elevations towards the north, west and east. Altitude of Sikkim 

ranges from 300 metre to as high as 8586 metre, the top of the mighty 

Kanchenjunga on the Nepal border. The Singalila range encompasses the western 

borders of Sikkim. In the east, the Chola range separates Sikkim from its 

neighbouring state. In the north, the Donkia range reaches out to the Tibetian 

Plateau. The major peaks of Sikkim are 1.Khanchenjunga(8586 m), 2.Jonsang(7444 

m), 3.Tent Peak(7365 m), 4.Talung (7351 m), 5.Karbu(7338 m), 6.Pauhunri(7125 m), 

Siniolchu(6888 m), 7. Simvo (6811m), 8. Pandim (6691m), 9.Koktang (6147m), 10. 

Rathong(6087m). The extreme northern and western parts of Sikkim state are mostly 

covered by snow throughout the year. The permanent snow covered areas are found 

at 5000 m or above. The climate within the state varies from place to place due to 

significant variation in elevation and topography. 
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Rivers 

    Tista and Rangeet are the main rivers of Sikkim. Rangpo, Lachung, 

Lhonak, Dharla,  Jaldhaka, Lachen, Ranikhola, Ratey, Relli, Roro, Takchang, Talung 

etc. are other rivers in the state. The state has a number of lakes – Tsomgo lake, 

Khecheopairi lake, Green lake, Menmecho lake, Karthok lake, Samiti lake etc. There 

are also quite a few waterfalls and hot springs, providing the topography of Sikkim a 

variety and attraction. 

Tista River: It is referred to as the lifeline of Sikkim state. The route of the river 

spans almost the whole length of the state. It is a perennial river fed by the melting 

snow of the Himalayas and rains during the monsoon and pre-monsoon seasons. 

Tista river plays a key role in forming the lush green humid and moderate river 

basins of the Himalayan mountain ranges. Prior to meeting the Brahmaputra river in 

Bangaladesh as a tributary, Tista river forms the boundary between West Bengal 

and Sikkim. The river is 315 km long. It has its source in the Cholamo lake in 

Northern Sikkim at an altitude of 5330 metre over sea surface in the Himalayan 

mountain ranges. Subsequently, Tista river is flown by streams that originate from 

the Yumthang, Thangu, and Donkila mountain ranges. Then the river moves across 

the Rangpo town where it creates the frontier between Sikkim and West Bengal until 

it reaches Tista Bazaar. Tista river joins its main tributary - Rangeet river. In this 

area, the river shifts its route to the south, running into the state of West Bengal. 

Throughout its route, Tista river has formed canyons and narrow valleys in Sikkim 

rambling across the mountains. It flows across North Sikkim, East Sikkim and South 

Sikkim districts. 

Rangeet River: Rangeet river is a tributary of the Tista river, the largest river in the 

state of Sikkim and Kalimpong subdivision. Rangeet river originates in the Himalayan 

mountains i.e. from glacier of Mount Karbu at the lower Kanchenjunga range in West 

Sikkim district. It is a perennial river fed by the melting snow of the Himalayas and 

rains during the monsoon and pre-monsoon seasons. The river flows past the towns 

of Jorethang, Pelling and Legship. After its few kilometers finally it joins the Tista 

river at a confluence known as Triveni.  
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Rangpo River: It originates near the Jelep La pass in East Sikkim district. The river 

runs through most part of East Sikkim district. It flows mainly from east to west with a 

variable channel pattern including braided, meandering, straight, gorge and blocked 

lake and finally meets with Tista river at Rangpo town. 

Lakes  

 Sikkim has many beautiful lakes dotting its landscape. The lakes in Sikkim are 

both spring fed as well as river fed. The North Sikkim plateau adjoining Tibet has a 

number of mountain lakes. There are many beautiful lakes in Sikkim. Some of them 

are as follows. 

1. Tsomgo Lake: It is located in the East Sikkim district at an altitude of about 

3658 metre on the Gangtok – Nathula highway. It is nestled amidst lofty peaks 

and enchanting glaciers. Locally it is called the Changu Lake. It is about 1 km. 

long in oval shape and 15 metre deep. It is covered with snow from early 

winter to late spring.  

2. Menmecho Lake: It is located in East Sikkim district at an altitude of 3810 

metre just below the Jelep La Pass and is the known source of Rangpo – chu 

river flowing through the state. It is a stunningly beautiful lake with snow 

covered from early winter to late spring.     

3.  Khecheopalri Lake: It is situated in West Sikkim district at an altitude about 

1800 metre. It is located between Gyalshing and Yuksum and surrounded by 

hills. The lake remains the hidden in the rich forest cover. 

4. Karthok Lake: It is situated in West Sikkim district. Karthok lake is known to 

be the most appealing and serene lakes in the state. 

5. Green Lake: It is located at the base of the Mount Kanchenjunga in North 

Sikkim district. It is one of the mysterious lakes in Sikkim.  

6. Samiti Lake: It is cradled between two different mountains, though it is one of 

the tiniest lakes of the Sikkim. 

7. Tso Lhamu Lake: It is situated in North Sikkim district. It is a source of Tista 

river. On a clear sunny day, the water in the lake reflects the images of the 

nearby peaks and glaciers. 
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8. Lakshmi Pokhari Lake: It is located at Aritar in East Sikkim district saddled 

on the top of a hill. This serene lake is about 350 metre in length and 75 metre 

wide, and is surrounded by lush greenery. 

9.  Grudongmar Lake: It is nestled admist snow covered mountains and peaks 

at an altitude about 5200 metre. 

 Waterfalls  

 Sikkim is primary land of sky scraping mountains. The lush green vegetation 

and many waterfalls present on mountain sides. The waterfalls mostly perennial in 

nature are observed in Sikkim, especially in northern region. The Dzongu area and 

the road between Lachung and Mangan are blessed by numbers of waterfalls in 

Sikkim. Most of the waterfalls are snow fed and ultimately meets either Tista or 

Rangeet river. Since they fall from high altitudes and are perennial in nature, these 

waterfalls are also conductive for setting up hydro power projects. The important 

waterfalls are as follows. 

Kanchendzonga waterfall: This is the largest waterfall in Sikkim. It is located in 

West Sikkim district. Water splashes out from granite rocks in plumes of white in this 

waterfall.  

Rimbi waterfall: It is located in West Sikkim district. It flows in the outskirts of Pelling 

town. 

Naga waterfall: It is located in East Sikkim district. Kabi Lungstok and Tashi 

viewpoints are other waterfalls in this district. 

Rukshyot waterfall: It is the highest waterfall in Sikkim state situated in North 

Sikkim district. Bhim Nala and Twin waterfalls are also located in North Sikkim 

district. 

Sikkim has many hot springs for their therapeutic value. High in Sulphur content, 

the water is believed to have great medicinal properties.  
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The state is a part of meteorological sub-division viz. “Sub-Himalayan West 

Bengal and Sikkim” and it has 4 districts as follows. 

 

Sr. No. District Name 

1. East Sikkim 

2. North Sikkim 

3. South Sikkim 

4. West Sikkim 

 
Climate 
  

The climatic conditions experienced in Sikkim vary from hot and moist   

subtropical in the southern part to cold alpine or Tundra region in the upper reaches 

of the Himalayan Mountain in the northern and northwestern parts. Warm and cool 

temperate climate persists over the areas between southern and northern parts of 

the state. The climate at particular place in the state is influenced by (a) Altitude/ 

elevation (b) Latitude or location (c) Slope and topography. The climate of Sikkim is 

sharply demarcated in case of two distinct divisions which are of the predominantly 

hilly terrain with valleys and  smaller plain region. The areas of high hills even 

become inaccessible in winter due to extreme cold of climate causing prolonged 

snowfall. The mountain range itself exerts an appreciable extent of influence on 

monsoon and rainfall patterns. Cold alpine climate is experienced at higher reaches 

where summers are cool and winters are harsh. At altitudes over 5000 m, the climate 

is bitterly cold with temperatures consistently below the freezing point of water and 

the area is perennially shrouded in snow and ice.   

       Climate of southern and some central parts of the state are of the temperate 

type. For most of the period in a year, the climate is cold and humid as rainfall occurs 

in each month. The state experiences a heavy rainfall due to its proximity to the Bay 

of Bengal and its own hilly terrain. The rainfall in North district is comparatively less 

than of the other districts. The general trend of decrease in temperature with 

increase in altitude holds good everywhere. The maximum temperature is recorded 

usually during July and August months and low minimum temperature in recorded 
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during December and January months. Biting cold is experienced at high altitude 

places in the winter season and snowfall is also common during this season.  The 

minimum temperature as low as - 400C have also been measured in the northern 

areas. Snow covered area is generally found at the elevated area of 5000 metre or 

above in the region. Fog is a common feature in the most parts of the state from May 

to September. 

The year may be divided into four seasons. In general the summer season starts 

from March and lasts till May. The southwest monsoon season arrives in the 

beginning of June and lasts till the middle of October in the state. The period from 

the middle of October to mid-November constitutes post monsoon season. Winter 

season arrives in mid- November and prevails till the first week of March. The areas 

situated at high altitude become immensely cold during winters and precipitation in 

the form of snowfall is experienced so that there are only two seasons- winter and 

rainy seasons in the high hilly areas.  

 Areas in the state under each climate pattern based on Koppen’s classification 

are shown in Fig. 2. This broad classification is based on annual and monthly means 

of precipitation in cm and temperature in 0C. 

      The climate of state is Subtropical Monsoon, Mild and Dry Winter, Hot Summer 

(Cwa) over some part of East Sikkim, West Sikkim, North Sikkim and South Sikkim 

districts and in some other part it is Tropical Upland, Mild and dry winter, short warm 

summer (Cwb). The high hilly terrain of all districts of the state comes under the 

climate type – Tundra, Very short summer (ET). Climate of the extreme northern and 

extreme northwestern parts of the state is of perpetual ice and snow (EF).  
 
Winds  
 

Winds are generally very light or calm throughout the year as the state has 

mostly hilly terrain with lofty mountains and valleys. Owing to the nature of the hilly 

terrain, local effects on winds are predominant as anabatic and katabatic winds blow 

mostly in the sloping hills. When the general prevailing winds are not too strong, 

there is a tendency for diurnal reversal of winds, blowing down the slopes at night 
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(katabatic). Some light winds are observed in the afternoon during pre-monsoon 

season in association with thunderstorms.   

 

Table I gives the monthly mean wind speed in kilometer per hour and 

predominant wind direction in the morning and evening for observatory stations in 

the state. 

Temperature 

  

Table II gives the mean maximum and minimum temperatures at two 

observatory stations of the state. The spatial distribution of mean maximum 

temperature for the representative months of the four seasons of a year is depicted 

in Fig. 2(a,b,c,d). In the plain part of the Sikkim adjoining West Bengal border and in 

valleys, the period of April to October is the warmest period of the year, while winter 

is the coldest period of the year. The state is mountainous where the altitude is up to 

8586 metres with the hill range along the northern and northwestern borders. As 

such in the mountainous nature in the state, according to the topography, the 

temperature varies from place to place. In general temperature sharply decreases 

from south to north, northwest and east directions. The temperatures begin to rise 

from the beginning of March till it reaches its peak in July and August which are the 

hottest months, when the mean maximum temperature is about 320C in the southern 

part of the state, whereas it is less than 00C over high elevated areas in the north 

and northwest as shown in Fig. 2(b). The mean maximum temperature in October 

month (Fig. 2(c)) is about 20C lower than July and August months. In May month, 

mean maximum temperature ranges from about 300C over the plain area to about 

below 00C in the high altitudinal area, generally values decreasing towards north, 

northeast and northwest (Fig. 2(a)). The highest values are observed over the plains 

of the state along the boundary of West Bengal. There is no distinct summer in the 

almost part of state and temperatures in the monsoon months are equal or slightly 

more than the summer months. January is the coldest month of the year when mean 

maximum temperature is about 220C in plains and -150C or less in northern, 

northwestern part as shown in Fig. 2(d). 
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 The spatial distribution of the mean minimum temperature for representative 

months of the four seasons of the year is depicted in Fig. 3(a.b.c.d). The month of 

January which is the coldest month of the year, the lowest minimum temperature 

values are observed over northern, northwestern mountainous region. In January 

mean minimum temperature is between 100C and -250C or less (Fig. 3(a)). In the 

month of April, minimum temperature rises sharply in the southern plain region along 

the West Bengal boundary. The temperature is 170C in the southern plains and less 

than -50C in the mountainous region (Fig. 3(b)). In July, mean minimum temperature 

ranges between 220C in the southern part and below -50C in the northern and 

northwestern mountainous part (Fig. 3(c)). During the month of October, the value of 

mean minimum temperature is about 180C in the southern plains and less than 00C 

in the high mountainous region (Fig. 3(d)). Extremely lower temperature is 

experienced in the state in the wake of western disturbances during winter. The 

diurnal variation of temperature is large in the state.  In the southern part of the state 

it is around 150C to 180C during summer and post monsoon seasons, and it is 

around 180C to 240C in the monsoon months. 

 

The highest maximum temperature and the lowest minimum temperature ever 

recorded based on data up to 2014 are depicted in Fig. 4 and 5, respectively.  

 

The highest maximum temperature ever recorded in the state was 32.6C on 

11 August 2007 at Tadong observatory and the lowest minimum temperature ever 

recorded in the state was – 2.2C in January 1956 at Gangtok observatory. 

             
Humidity 
 

Table III gives the mean relative humidity at 0830 and 1730 hours IST for 

observatory stations in the state. Air near the surface over the state is generally 

humid throughout the year. Relative humidity is the highest during the period June to 

September when it is about 80% to 95%. In the other months it is about 70% to 85%. 

As such there is not much diurnal variation between the mornings and afternoons 

throughout the year. Humidity in morning is generally higher than the afternoon. 
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Cloudiness 

 
Table IV and IV (a) give the mean monthly and total cloud amount and mean 

number of days with clear and overcast skies at 0830 and 1730 hours IST 

respectively for observatory stations in the state. 

  

The skies are generally with moderate to heavy clouds throughout the year in 

the morning and heavy clouds to overcast in the afternoon. The skies are generally 

heavily clouded to overcast during the southwest monsoon season from June to 

September when about 6 to 7 okta or above skies covered with clouds in the 

morning and 7 okta or above in the afternoon. The hill-tops are generally covered by 

clouds during this season.  

 
Rainfall 

 

The rainfall in the state varies from place to place due to its rugged 

topography. Owing to nature of hilly terrain, the annual rainfall varies from place to 

place. In general the rainfall generally increases with height of hill up to certain 

elevation (about 2500 m), thereafter it decreases. Table V gives district wise and 

state wise mean monthly and annual rainfall and number of rainy days (i.e. days with 

rainfall of 2.5 mm or more). Fig. 6 and 6(a) to 6(d) depict the spatial distribution of 

the annual and seasonal rainfall over the state. 

 

The total annual rainfall for the state as a whole is about 268 cm and total 

annual number of rainy days are about 150 (Table V). The precipitation in the state 

occurs in the form of rain and snow. Snowfall occurs mostly in winter months from 

December to February associated with western disturbances. January is the month 

with the heaviest snowfall. South Sikkim district i.e. the southern part of the state 

receives the maximum amount of precipitation i.e. about 343 cm in a year, whereas 

North Sikkim district receives the minimum amount of precipitation i.e. at about 188 

cm in a year.  
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 Figs. 6(a) and 6(d) show rainfall pattern of winter (December to February) 

and post monsoon season (October and November) respectively. During these 

seasons state receives little rain about 4% and 7% of annual rainfall.  State receives 

about 66% of the annual rainfall during the southwest monsoon season. The pattern 

of spatial distribution of the rainfall during southwest monsoon season viz. Fig.6(c)) 

generally resembles to that of the spatial distribution of the annual rainfall (Fig. 6).  

The percentage of the seasonal number of rainy days with respect to the annual 

number of rainy days shows that 59% during the southwest monsoon season, 27% 

during the pre-monsoon season, 6% during the winter season and 8% in post 

monsoon season. 

          

The state receives rainfall mainly due to low pressure areas and monsoon 

depressions originating in the Bay of Bengal during the southwest monsoon season. 

During the monsoon season most of the depressions originating in the Bay of Bengal 

cross inland and move westwards or west-north-westwards over the state. June, July 

and August are the rainiest months and in these three months nearly 53% of the 

annual rainfall is received. After March, the rainfall gradually increases till May and 

thereafter sharply increases during June and July. It decreases rapidly after 

withdrawal of southwest monsoon in October. Precipitation during the pre-monsoon 

months is mostly associated with thunderstorms and constitutes about 23% of the 

annual rainfall. The rainfall occurs in winter and early summer in association with the 

passage of western disturbances across north India. The southwest monsoon sets in 

over the state by about the first week of June. The monsoon withdraws from the 

state by about second week of October. 

  

The features of rainfall described above are also evident from Fig. 7 which 

shows the annual and seasonal rainfall for the individual districts as well as for the 

state and provides a measure for comparison of seasonal rainfall with the annual for 

both district wise and state wise rainfall. 

 

Table VI gives the mean monthly and annual rainfall and rainy days for river 

catchment (No.505) in the state. The annual rainfall of this river catchment is shown 

in Fig. 8. However, table VI shows the districts of Sikkim state covered by this 



11 
 

catchment. Catchment No. 505 formed by river Tista which covers all districts of 

Sikkim state receives the annual rainfall about 2683 mm with 150 rainy days.  

 

Rainfall Variability 

 
The spatial distribution of variation of annual rainfall over Sikkim is depicted in 

Fig. 9. Coefficient of Variation (CV) which is expressed as percentage is defined as: 

 

C.V. = Standard deviation (σ)    x 100 

                                                      Normal (N) 

 

The spatial distribution of CV of seasonal rainfall over Sikkim is shown in Fig. 

9(a), 9(b), 9(c) and 9(d) for the seasons: pre-monsoon season (March to May), 

southwest monsoon season (June to September), post monsoon season (October 

and November) and winter season (December to February) respectively 

 

It is observed from Fig. 9 that values of CV of annual rainfall range between 

8% and 29% over the entire state of Sikkim. Most part of the state is having CV 

ranging between 10% and 30%. Some area of north, northwest, northeast and 

southeast of the state is of less variability with values ranging between 8% and 10%. 

Smaller portion in Chungthang Hydro in North Sikkim district is having the highest 

CV of 28.7% and the lowest CV of 8% is observed at Yumthang Hydro in North 

Sikkim district.   

 

 During the pre-monsoon season it is observed that values of CV range 

between 19% and 58% (Fig. 9(a)). Highest CV of 57.5% is observed at Dentam 

Hydro in West Sikkim district and the lowest CV of 19.4% is observed at Sankalam 

Hydro in South Sikkim district. Values of CV increase from east to west direction.  

 

During southwest monsoon season it is observed that values of rainfall 

variability CV ranges between 7% and 32% (Fig. 9(b)). Highest CV of 31.9% at 

Yoksum Hydro in West Sikkim district and the lowest CV of 7.3% are observed at 



12 
 

Yumthang Hydro in North Sikkim district. Most part of the state is having CV values 

between 10% and 30%.  

  

During post monsoon season the values of CV range between 19% and 91% 

(Fig. 9(c)). Highest CV of 90.4% at Dentam Hydro in West Sikkim district and the 

lowest CV of 19.1% are observed at Yumthang Hydro in North Sikkim district. The 

values of CV increase from northeast to southwest direction.  

 

During winter season the values of CV range between 38% and 80% (Fig. 

9(d)). Highest CV of 79.1% at Dentam Hydro in West Sikkim district and the lowest 

CV of 38.7% are observed at Yumthang Hydro in North Sikkim district. Major part of 

the state exhibits CV values ranging between 50% and 60%.  

 

As 59% of annual rainfall occurs during southwest monsoon season, the 

variability in this season over Sikkim state is relatively low and similar to that of 

annual rainfall while as the variability of rainfall during pre-monsoon, post monsoon 

and winter seasons are very high with CV values exceeding 57%, 90% and 79% 

respectively over some parts of the state. In general the contribution of rainfall during 

southwest monsoon season to the annual rainfall is a maximum over the state. 

 

Droughts:  
 
 Meteorological drought over an area or a place may be defined as a situation 

when the annual rainfall over the area or place is less than 75% of the normal. It is 

classified as “Moderate drought” if the rainfall deficit is between 25% and 50% and 

“Severe drought” when it is more than 50%. Areas where frequency of drought as 

defined above is more than 20% of the years examined, such areas are classified as 

“drought areas” and areas having drought condition for more than 40% of the years 

under consideration represent “chronically drought affected areas.” East Sikkim and 

North Sikkim districts satisfy the criteria for “drought areas”. 

  

Following districts of the state were affected by drought during some year or 

the other during the period 1971-2010. The details of year wise occurrence of 
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drought over each district during the 40 year period of 1971-2010 are given below. 

The figures within the brackets against each district indicate the number of occasions 

during the 40 year period when these districts were affected by drought. 

  

1. East Sikkim  (7), 2. North Sikkim (3), 3. West Sikkim (2). 

 

Though only 2 districts out of 4 districts experienced drought condition in 

successive years 1988 – 1991 and in 1975 – 1976, the occurrence of drought 

conditions in successive years is not frequent in the state. However, individual 

district have had successive years of drought. Severity of drought not only depends 

upon the order of the rainfall deficiency in a single year, but also on the continued 

occurrence of deficient rain in successive years, even though the deficiency in each 

successive year may not be as high as in a single year.  

 

The following table (i) depicts drought years, district wise years of successive 

drought and the years of severe drought for various districts, with the actual rainfall 

expressed as percentage of normal rainfall given in brackets, against each district 

during the period under consideration 40 year period 1971-2010. 
                                                                             

Table ( i ) 
 

S.No. Names of  
district 
affected 

Years of  drought Years of 
successive 
drought 

Years of 
severe 
drought 

1. East  Sikkim 1988, 1989, 1990, 
1991, 1994, 1998, 
2010. 

1988 - 1991. 1994 (48%) 

2. North Sikkim 1975, 1976, 2000. 1975 – 1976.  
     
3. West Sikkim 1974, 2004.   
     

 

Fig. 10 shows the percentage frequency of drought and years of successive 

drought in the districts during the period 1971-2010.  

  
It is observed that the lowest annual rainfall was in East Sikkim district (48%) 

of the normal rainfall in the year 1994. 



14 
 

There were no drought conditions in the state in the following 28 years: 1971- 

1973, 1977- 1987, 1992, 1993, 1995-1997, 1999, 2001-2003, 2005-2009.  

 
Excessive Rainfall: 

 
 Rainfall sufficiently in excess of the normal is a predominant factor for 

occurrence of floods, particularly in high rainfall regions.  An annual rainfall of 125% 

or more of the normal is considered as excessive rainfall. 

  

Fig. 11 shows the percentage frequency of excessive rainfall years and 

successive years of excessive rainfall during the period 1971-2010. The following 

table (iii) gives the district wise excessive rainfall years and the highest annual 

rainfall (expressed as percentage of normal) with the years of occurrence. 

 
Table (iii) 

 
S.No District Years of 

Excessive 
Rainfall 

Highest Amount of 
Annual Rainfall in 

cms. (expressed as % 
of normal with year) 

Annual   
Rainfall In 

cms. 

1. East Sikkim 1971,1972,1974, 
1977 440.6 154 1977 286.1 

2. North Sikkim 
1990, 1995,1997, 
1998, 2010 
 

 
325.2 

 
173 1998 188.0 

3. South Sikkim -- 408.5 119 2010 343.2 

4. West Sikkim 1978, 2003 455.7 132 1978 256.0 

 

From the above table, it is seen that during the period under consideration, 

there were 11 years in which some districts or the other in the state recorded 

excessive rainfall. In the year 1998 North Sikkim district received highest excessive 

rainfall, i.e. 173 % of the annual normal rainfall. North Sikkim district experienced 

maximum number of excessive rainfall years 5 while South Sikkim district did not 

experience any excessive rainfall year. The successive years of excessive rainfall 

against each district are listed below: 
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Successive years of Excessive Rainfall 
(Districtwise) 

 

S.No. District Years of successive excessive 
rainfall  

1 East Sikkim 1971– 1972  
2 North Sikkim 1997 - 1998 
3 South Sikkim NIL 
4 West Sikkim NIL 

 

The heaviest one day rainfall on record at any station in the state was 400.8       

mm on 30 August 1992 at Sankalam Hydro in South Sikkim district.                                                                                

 
Cyclonic storms and depressions 
 
 The cyclonic storms and depressions which affect the India mostly originate 

and/or intensify over the Bay of Bengal, mainly during the months of May to 

December. They usually travel northwestwards or westwards and cross the east 

coast of India. In general, storms and depressions weaken on entering land. Sikkim 

state is about 550 km away from the head bay of Bengal. The movement of cyclone 

or depression is not observed over the state. Sometimes systems pass through the 

area nearby the state, therefore in association with these systems, heavy to very 

heavy rainfall occurs over the southern and some central part of the state. The 

disturbances in May recurve while still out in Bay of Bengal. As such exceptionally a 

few of them cross the coast, while travel in land weaken far away from the state and 

therefore they can not affect it.  

  

During the period 1891- 2015, not a single storm/depression affected the 

Sikkim state.  

 

 
 
 
 
 



16 
 

Other Weather Phenomena 
 

(a) Thunderstorms, Hail storms and Dust storms 
 

        Convective activity is responsible for the occurrence of thunderstorms, 

hailstorms and dust storms in Sikkim state. Thunderstorms generally occur 

throughout the year in the state. With the advance of the summer, thunderstorm 

activity becomes pronounced due to heating of the land. The moisture in the 

atmosphere is sufficient to form thunderstorms in the state due to plenty forest and 

water sources. The maximum number of thunderstorms occurs during pre-monsoon 

season i.e. March to May and they give good amount of rainfall. During pre-monsoon 

and monsoon months thunderstorms are sometimes severe and accompanied by 

squalls or hail. The average number of days of thunderstorms during the pre- 

monsoon season is ranging between 4 and 11 in the state and the maximum being 

in April. Thunderstorm activity is the least in the state during November, December 

and January. 

 
(b) Fog 

 
        Fog is experienced during the post monsoon and winter months when the 

air is still moist and is easily cooled below the dew point while rising over high 

elevations. Favourable conditions for formation of fog such as light to calm wind, 

sufficient humidity, clear skies, low temperatures etc., do exist after the withdrawal of 

the monsoon till March, maximum frequency of fog occurrence being during the   

monsoon season from June to September. The hill-tops are generally covered by 

clouds during monsoon months. Fog generally occurs throughout the year in the 

state.  Maximum frequency of fog is observed at Gangtok  i.e. 128 days in a year 

and at Tadong it is about 83 days. In the hilly terrain of the state frequency of fog is 

maximum in monsoon season and in the plain it is maximum in winter. Generally the 

fog occurs in the early morning and prevails till late forenoon.   

During winter fog is generally experienced along with western disturbances 

particularly, after passing the WDs. In association with WDs, conditions become 

favourable for occurrence of fog over large areas mainly in its rear sector and 
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sometimes ahead of it. The low level moisture content, stability and light wind 

conditions become favourable for its formation. In the rear sector of the western 

disturbance radiation fog occurs one or two days after the cessations of rainfall.    

 

(c) Earthquakes 
        

Sikkim state is prone to seismic activity and comes under seismic zone-IV. 

Details of earthquakes of intensity 5.0 or more at Richter scale having epicenter in 

the state are given in Table VII. The state has experienced 10 earthquakes under 

moderate and high intensity during the period 1964 - 2015. Moderate to heavy 

damage in property and human life occurred due to these events of the earthquakes 

in the state as well as its neighbouring regions. The state has maximum frequency 

(3) of earthquakes experienced in the month of September. The highest intensity 

earthquake was experi enced of 6.9 at Ri chter scal e havi ng epi center at 270 51’ N 

latitude and 880 04’ E longitudes in September 2011. 



18 
 

 
 

TABLE – I 
MEAN WIND SPEED (KMPH) AND PREDOMINANT WIND DIRECTION 

SIKKIM 
 

STATION   JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL 

Gangtok a 1.0 1.3 1.8 2.2 1.8 1.0 0.6 0.7 0.8 1.1 1.0 0.9 1.2 

 m C C C C C C C C C C C C  
  e C C C C C C C C C C C C  
Tadong a 0.3 0.4 0.6 0.6 0.4 0.3 0.2 0.2 0.1 0.1 0.3 0.1 0.3 
 m C C C C C C C C C C C C  
 e C C C C C C C C C C C C  
State Mean a 0.7 0.9 1.2 1.4 1.1 0.7 0.4 0.5 0.5 0.6 0.7 0.5 0.8 
  

 

a  :  Mean Wind Speed in Km. per hour.    
m :  Predominant Wind Direction in the Morning.    
e  :  Predominant Wind Direction in the Evening. 
C  :  Calm. 

 
 

 
 
 
 
 

TABLE- II 
 

MEAN MAXIMUM AND MINIMUM TEMPERATURE  ( OC ) 
SIKKIM 

OBSERVATORY TEMP JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

Gangtok Max 12.3 13.8 17.5 20.5 21.4 22.0 21.6 22.2 21.4 20.4 17.1 13.9 18.7 

 Min 4.7 6.1 9.2 11.8 14.0 16.4 17.0 16.9 15.9 12.8 9.1 6.2 11.7 

Tadong Max 16.6 18.3 22.2 24.9 26.1 27.0 26.5 27.1 26.2 24.9 21.8 18.3 23.3 

 Min 6.7 8.3 11.3 13.7 16.2 18.7 19.4 19.3 18.3 14.8 10.7 7.9 13.8 

State Mean 
Max 14.5 16.1 19.9 22.7 23.7 25.0 24.1 24.7 23.8 22.7 19.5 16.1 21.1 

Min 5.7 7.2 10.3 12.7 15.1 17.5 18.2 18.1 17.1 13.8 9.9 7.1 12.7 
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TABLE – III 

MEAN RELATIVE HUMIDITY ( % ) 
SIKKIM                                                                                     

  
OBSERVATORY   JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
Gangtok M 83 85 80 78 87 93 95 94 94 87 82 81 86 

 E 77 78 76 78 85 89 92 92 90 83 79 77 83 

Tadong M 80 79 73 73 80 86 89 87 88 80 79 81 81 

 E 65 65 63 68 75 79 84 83 83 74 70 69 73 

State Mean M 81 82 77 75 83 89 92 91 91 83 81 81 84 

 E 71 71 69 73 80 84 88 87 87 79 75 73 78 

M: MORNING        E: EVENING 
 
 
 
 

 
 
 
 

TABLE-IV 
MEAN CLOUD AMOUNT ** (OKTA OF THE SKY) AND MEAN NUMBER OF DAYS OF CLEAR AND OVERCAST SKIES AT 0830 HRS. IST. 
                                                                                                            SIKKIM 
 
OBSERVATORY   JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
Gangtok a 4 2 2 2 0 0 0 0    0 1 4 6 21 
  b 4 5 5 4 6 18 25 19 17 4 2 3 112 
  c 3.7 4.1 4 4.1 5.2 6.5   7.2 6.4 6 3.9 3.1   3.3 4.8 
Tadong a 5 2 3 3 1 0 0 1 0 3 6 6 30 

b 4 4 4 3 5 9 18 9 15 3 2 3 79 
c 3.7 4 3.7    3.7 4.8 6.3 6.9 6.2 5.9 3.5 2.8 3.3 4.6 

State Mean a 5 2 3 3 1 0 0 1 0 2     5 6       28 
 b 4 5 5 3 5     13 21 14    16 3 2 3 94 
 c 3.7 4.1 3.9 3.9 5.0 6.4 7.1 6.3 5.9    3.7 2.9 3.3 4.7 

  
a: Days with clear sky. 

 b: Days with sky overcast. 
 c: Mean Cloud Amount. 
 ** = Unit, equal to one eighth of sky used in specifying cloud amount. 

For example: 1 Okta means 1/8th of the sky covered. 
 

 
 
 
 
 



20 
 

 
TABLE-IV (A) 

MEAN CLOUD AMOUNT ** (OKTA OF THE SKY) AND MEAN NUMBER OF DAYS OF CLEAR AND OVERCAST SKIES    AT 
1730 HRS.IST 

 
                                                                                                  SIKKIM 
OBSERVATORY   JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
Gangtok a 1 0 0 0 0 0 0 0 0 0 1 3 5 
  b 12 14 16 16 11 10 24 21 17 7 6 7 161 
  c 5.9 6.7 6.9 6.9 6.9 7.1 7.5 7.4 7.1 6 5.3 5.1 6.6 
Tadong a 3 0 1 0 0 0 0 0 0 1 3 4 12 

b 8 10 10 12 11 11 17 15 11 6 5 6 122 
c 5.3 6.3 6.3 6.5 6.6 6.7 7.2 7.1 6.7 5 4.5 4.6 6.1 

State Mean a 2 0 1    0 0 0 0 0 0 1 2 3        9 

 b 10 12 13 14 11 11 21 18 14 7 6 7       144 

 c 5.6 6.5 6.6 6.7 6.7 6.9 7.3 7.3 6.9 6 4.9 4.9 6.4 
                                       
                                      a :  Days with clear sky. 
                                      b :  Days with sky overcast. 
                                      c :  Mean Cloud amount.   **     
                                      =    Unit, equal to one eighth of the sky used in specifying cloud amount 
                                      .     For example: 1 Okta means 1/8th of the sky covered. 

TABLE - V 
MEAN RAINFALL ( in mm) AND NUMBER OF RAINY DAYS 

 SIKKIM 

 
 

 

 
 
 
 
 
 

 
DISTRICS   JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
East 
Sikkim 

a 
b 

20.7 
2.0 

46.1 
4.0 

90.3 
7.0 

258.6 
13.4 

372.6 
17.0 

506.5 
20.9 

533.2 
24.5 

479.1 
22.4 

363.2 
17.8 

145.9 
7.1 

29.9 
1.7 

15.2 
1.3 

2861.3 
139.1 

North  
Sikkim 

a 
b 

35.2 
4.1 

71.0 
6.3 

127.2 
10.8 

140.0 
12.6 

203.5 
17.8 

301.8 
22.6 

326.3 
26.3 

319.5 
25.5 

217.1 
19.8 

101.1 
9.7 

20.5 
2.2 

16.3 
1.4 

1879.5 
159.1 

South 
Sikkim 

a 
b 

54.4 
3.8 

127.8 
8.2 

191.2 
13.1 

285.3 
17.9 

347.6 
17.9 

548.9 
21.7 

577.0 
25.0 

588.5 
24.4 

416.7 
18.7 

231.6 
10.9 

38.0 
3.2 

25.4 
2.2 

3432.4 
167.0 

West 
Sikkim 

a 
b 

17.9 
1.8 

25.4 
2.4 

52.0 
5.2 

124.4 
10.5 

225.3 
17.2 

425.9 
22.1 

606.8 
24.2 

501.5 
22.3 

391.5 
18.6 

145.9 
8.7 

27.5 
2.2 

15.9 
1.6 

2560.0 
136.8 

State 
Mean 

a 
b 

32.1 
2.9 

67.6 
5.2 

115.2 
9.0 

202.1 
13.6 

287.3 
17.5 

445.8 
21.8 

510.8 
25.0 

472.1 
23.7 

347.1 
18.7 

156.1 
9.1 

29.0 
2.3 

18.2 
1.6 

2683.4 
150.4 

               
 

               a :- Normal Rainfall ( mm ) 
     b:- Average number of rainy days ( i.e. days with rainfall of 2.5 mm or more). 
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TABLE - VI 

 
MEAN RAINFALL(mm) OVER DIFFERENT RIVER CATCHMENTS OF SIKKIM STATE 

 

 
 
 

TABLE VII 
  DETAILS OF EARTHQUAKE OF INTENSITY OF 5.0 OR MORE AT RICHTER SCALE HAVING EPICENTRE WITHIN   

SIKKIM STATE DURING YEARS 1964-2015 

MONTHS YEARS FREQUENCY EARTHQUAKE OF HIGHEST 
INTENSITY EPICENTRE 

 

   
INTENSITY 

AT RICHTER 
SCALE 

 
DEPTH 
IN km 

 
YEAR LATITUDE-N 

 
LONGITUDE-E 

 

DEG MIN DEG MIN 

JANUARY -- -- -- -- -- -- -- -- -- 
FEBRUARY  2006 1 5.4 30 2006 27 27 88 17 

MARCH _ -- -- -- -- -- -- -- -- 

APRIL 1982 1 5.0 9 1982 27 23 88 50 

MAY  2007 1 5.1 43 2007 27 27 88 25 

JUNE -- -- -- -- -- -- -- -- -- 

JULY -- -- -- -- -- -- -- -- -- 
AUGUST 1964 1 5.1 21 1964 27 22 88 13 
SEPTEMBER 1988,1996, 2011 3 6.9 45 2011 27 51 88 04 

OCTOBER 2013 1 5.3 5 2013 27 19 88 35 

NOVEMBER 1980, 1998 2 6.0 1 1980 27 24 88 48 
DECEMBER -- -- -- -- -- -- -- -- -- 

OTHER -- -- -- -- -- -- -- -- -- 

TOTAL 
 

10 6.9 45 2011 27 51 88 04 

           

Sr.No JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

1) River : River Teesta upto Bangladesh border  (Catchment.No.505)   

   Districts of Sikkim state within this catchment:-East Sikkim, West Sikkim, North Sikkim, South 
Sikkim 

  
a 32.1 67.6 115.2 202.1 287.3 445.8 510.8 472.1 347.1 156.1 29.0 18.2 2683.4 

b 2.9 5.2 9.0 13.6 17.5 21.8 25.0 23.7 18.7 9.1 2.3 1.6 150.4 
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EAST SIKKIM  
 

 The district is a part of the Eastern Himalayas. Geographically it lays in the 

southeastern part of the state. It has mostly hilly terrain, rivers and valleys. The 

district is divided into 3 geomorphic units such as, steep hill, valley and slope. The 

altitude of district varies from about 300 metre in low lying area to about 4600 metre 

above mean sea level which is peak height of the district in the eastern part of 

district.  

 

The climate of the district is largely influenced by nature of the mountain. The 

mountain peaks are covered with snow and lower hills are mostly covered with 

dense ever-green forests. Owing to rapid changes in the nature of the terrain there 

are variations in the climatic conditions in the district. The climate of the district is 

generally characterized by chilly weather in winter, cold and humid throughout the 

year. In the district cold weather is experienced from November to March and rain 

occurred in the rest of the year. There is no distinctive summer in the northeastern     

part of the district. In general the year may be divided into four seasons. Winter 

season begins from the middle of November till mid-March. The period of mid-March 

to May is of pre-monsoon season associated with thunderstorms and is followed by 

southwest monsoon season which lasts till the middle of October. Mid-October to 

mid- November is a transition period between the monsoon season and winter. 
 

RAINFALL 
 

 Records of rainfall in the district are available for three rainguage stations viz. 

Gangtok observatory situated at an altitude of 1812 m, Tadong observatory at 1322 

m and Khanitar at 307 m for the period ranging from 25 to 30 years. The details of 

rainfall for these stations and for the district as a whole are given in Table 1 and 2. 

The average annual rainfall in the district is 2861.3 mm. Rainfall varies from place to 

place due to topographic variation in the district. Eastern part of the district is mostly 

hilly having high elevation at about 4500 metre which receives less rain. However, 

rainfall generally increases with elevation from south to north and west to east up to 

certain height (below 2500 m). The rainfall is less in eastern part of the district. 
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Sometimes rainfall in the high elevated areas above 2000 metres occurs in the form 

of snow and hails in pre-monsoon and post monsoon seasons. March to September 

comprising of pre-monsoon and southwest monsoon seasons is a chief rain bearing 

period which constitutes about 91% of the annual rainfall. The rainfall in the 

southwest monsoon season is about 66% of the annual, while 25% of the annual 

rainfall is received in the pre-monsoon season (March to May) which is associated 

with thunderstorms and hails. July is the rainiest month in the year with an average 

rainfall of 533.2 mm and is followed by June (506.5 mm). May is the rainiest month in 

the pre-monsoon season with an average rainfall of 372.6 mm. During the period of 

October to February the district receives about 9% of the annual rainfall. In this 

period the rainfall is generally received in the form of snow and hail in the high 

elevated areas. During the period 1971 – 2010 the highest annual rainfall occurred in 

the year 1977 when it amounted to 154% of the normal. However, lowest annual 

rainfall was 48% of the normal occurred in 1994. The annual rainfall was less than 

80% of the normal occurred in 7 years and there is one occasion of four consecutive 

years of such a low rainfall. It is seen from Table 2 that the annual rainfall in the 

district was between 2201 mm and 3500 mm in 20 years out of 32 for which full year 

data is available. 

  

On an average there are 139 rainy days (i.e. days with rainfall of 2.5 mm or 

more) in a year in the district. This number varies from 99 at Khanitar to 166 at 

Gangtok. The heaviest rainfall recorded in 24 hours in the district was 310.3 mm at 

Gangtok observatory on 30 May 1975. 

 
TEMPERATURE 
 

There are two meteorological observatories in the district, one at Gangtok 

situated at an altitude of 1812 metre in northern part of the district and other at 

Tadong situated at an altitude of 1322 metre in south to Gangtok therefore 

meteorological parameters recorded at these observatories may be taken to 

describe the climatic conditions in the district. Temperature mainly depends on 

elevation of the place, as it decreases with the height. Therefore, it varies 

considerably from place to place in the district. The day and night temperature begin 
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to decrease rapidly from November till January. January is usually the coldest month 

with mean maximum temperature of 12.3°C and mean minimum temperature of 

4.7°C at Gangtok observatory. Slightly high temperature is experienced over the 

plains and valleys. In January mean maximum temperature varies from about 22°C 

in the low lying area in the southern part to about zero degrees celsius in high 

elevated area in the eastern part of district. Mean minimum temperature varies from 

about 10°C in low lying area to about -8°C in high elevated areas towards eastern 

part. However, mean maximum temperature and mean minimum temperature at 

Tadong are 16.6°C and 6.7°C respectively. Slightly high temperature is experienced 

over the plains and valleys towards the south of Tadong. On individual days in winter 

season the minimum temperature may even go down below zero degrees celsius at 

Gangtok.  The day and night temperature begin to rise rapidly from March to June. 

July and August are generally the warmest months with mean maximum temperature 

about 22°C and mean minimum temperature about 17°C at Gangtok. However,   

maximum temperature varies from about 32°C in low lying area to about 10°C in high 

elevated areas. On individual days in June, July and August, the maximum 

temperature may rise up to about 28°C at Gangtok. At Tadong August is the 

warmest month with mean maximum temperature at 27.1 °C and mean minimum 

temperature at 19.3°C. However, the maximum temperature in May is about 1°C 

lower than August.  Day and night temperatures begin to decrease from October 

after withdrawal of the monsoon. Thereafter, the weather becomes gradually cool 

and pleasant in the areas of low and middle hills till November. In April and May 

weather is also pleasant. 

 

The highest maximum temperature ever recorded in the district was 32.6°C 

on 11 August 2007 at Tadong and the lowest minimum temperature was -2.2°C in 

January 1956 at Gangtok. 

 

HUMIDITY   
 

Relative humidity is generally high throughout the year at both places – 

Gangtok and Tadong. The humidity in morning is generally more than the evening. 
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The humidity is the highest in southwest monsoon season when it is about 94% in 

the morning and about 91% in the afternoon at Gangtok. The humidity is also high 

throughout the year at Gangtok and it is about 86% in the morning and 83% in the 

afternoon. It is slightly less at Tadong. November to April is the period of slightly less 

humid with afternoon humidity as it is about 77% at Gangtok and 67% at Tadong.  

 
CLOUDINESS 
  

Skies are generally heavily clouded to overcast during the southwest 

monsoon season and moderately to heavily clouded in the rest of the year. In the 

southwest monsoon season skies are heavily clouded with cloud amount about 7 

okta in the district. During April and May convective clouds in large amount are 

sometimes seen in hilly terrain. The hill-tops are frequently enveloped with clouds. In 

post monsoon months skies are moderately clouded on some days. The cloudiness 

decreases from the middle of October. In winter cloudiness is less but on some days 

skies are heavily clouded in wake of the western disturbances. Cloudiness is more in 

the afternoon than the morning. 

  

WINDS 
  

Winds are generally light, while strong winds blow for a short period in 

association with thunderstorms. Anabatic and katabatic winds blow over hilly terrains 

and play a dominant role in air motion. Sometimes winds become moderate to 

strong. Winds are generally calm throughout the year in the district.  
 
SPECIAL WEATHER PHENOMENA 
 
 Thunderstorms generally occur throughout the year and its frequency is more 

in the pre-monsoon season and October month. Thunderstorms are generally 

accompanied with hail. Fog generally occurs throughout the year and its frequency is 

more in the southwest monsoon season. Fog occurs in the post monsoon and winter 

months especially in the valleys. Fog also occurs over the areas of low elevation in 

the winter and post monsoon season and is common over hilly areas during the 
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monsoon season. During post monsoon, winter and pre-monsoon seasons, snow 

and hails sometimes occur over the high elevated areas. 

 Table 3, 4, 5, 6 and 3(a), 4(a), 5(a), 6(a) give the normals of temperature and 

relative humidity, cloudiness, wind speed and direction and special weather 

phenomena respectively for Gangtok and Tadong observatories. 
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TABLE - 1 

NORMALS AND EXTREMES OF RAINFALL 
EAST SIKKIM 

  
 

 
 

STATION   

No. 
of  

Years 
of  

Data 
 

 
 
 

 
 

JAN 

 
 

FEB 

 
 

MAR 

 
 

APR 

 
 

MAY 

 
 

JUN 

 
 

JUL 

 
 

AUG 

 
 

SEP 

 
 

OCT 

 
 

NOV 

 
 

DEC 

 
 

ANNUAL 

ANNUAL  RAINFALL 
 AS % OF NORMAL 

& YEARS** 

HEAVIEST  RAINFALL 
IN 24 HOURS* 

 

HIGHEST LOWEST AMOUNT 
(mm) DATE 

Gangtok 
Obsy 30 a 

b 
30.3 
3.0 

53.2 
4.8 

115.2 
8.2 

344.8 
16.3 

519.9 
21.0 

663.6 
24.3 

641.1 
27.6 

591.6 
25.6 

443.1 
21.7 

198.5 
9.1 

38.2 
2.4 

20.0 
1.8 

3659.5 
165.8 

120 
(1977) 

76 
(2009) 310.3  30 May 1975 

Tadong 
Obsy 25 a 

b 
19.0 
2.0 

59.9 
4.8 

109.0 
8.0 

309.3 
15.3 

399.1 
18.4 

534.7 
23.0 

546.4 
26.0 

507.1 
24.0 

401.6 
19.2 

165.2 
8.4 

38.1 
2.2 

17.3 
1.4 

3106.7 
152.7 

116 
(2010) 

86 
(2006) 212.5 25 Sep 2005 

Khanitar 
Hydro 25 a 

b 
12.9 
1.1 

25.2 
2.5 

46.8 
4.7 

121.6 
8.7 

198.7 
11.6 

321.1 
15.5 

412.0 
20.0 

338.5 
17.7 

245.0 
12.4 

74.1 
3.7 

13.5 
0.6 

8.2 
0.8 

1817.6 
99.3 

122 
(2008) 

75 
(1994) 181.2 10 Sep 2010  

East 
Sikkim 
(Dist)  

 a 
b 

20.7 
2.0 

46.1 
4.0 

90.3 
7.0 

258.6 
13.4 

372.6 
17.0 

506.5 
20.9 

533.2 
24.5 

479.1 
22.4 

363.2 
17.8 

145.9 
7.1 

29.9 
1.7 

15.2 
1.3 

2861.3 
139.1 

154 
(1977) 

48 
(1994)   

                                   
 
                                   a:   Normal rainfall in mm.        
                                       b:   Average number of rainy days (i.e. days with rainfall of 2.5 mm or more) 
                                       *     Based on all available data upto 2010.        
                                       **   Years of occurrence given in brackets.                                                     
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TABLE - 2                                                                                         

Frequency of Annual Rainfall in the District 
                                (  Data 1971-2010) 
                                    EAST SIKKIM                                   
 Range in mm   No. of years     Range in mm   No. of years  

1301-1400 1 2901-3000 0 
1401-1500 0 3001-3100 2 
1501-1600 0 3101-3200 2 
1601-1700 1 3201-3300 1 
1701-1800 1 3301-3400 1 
1801-1900 1 3401-3500 3 
1901-2000 0 3501-3600 1 
2001-2100 1 3601-3700 0 
2101-2200 2 3701-3800 0 
2201-2300 0 3801-3900 0 
2301-2400 0 3901-4000 1 
2401-2500 1 4001-4100 1 
2501-2600 0 4101-4200 1 
2601-2700 2 4201-4300 0 
2701-2800 3 4301-4400 0 
2801-2900 5 4401-4500 1 

        
(Data available for 32 years) 

                                                        
 

TABLE – 3 
Normals of Temperature and Relative Humidity 

(GANGTOK)                 
 

 
MONTH 

Mean  
Maximum 

Temperature 

Mean  
Minimum  

Temperature 

 
Highest   Maximum 

ever  recorded 

 
Lowest  Minimum 

ever  recorded 

 
Relative 

Humidity (%) 
  0C 0C 0C Date 0C Date 0830 

 IST 
1730  
IST 

January 12.3 4.7 19.9 24-01-1967 -2.2 -01-1956 83 77 
February 13.8 6.1 22.0 27-02-1975 -1.1 15-02-1956 85 78 
March 17.5 9.2 27.6 26-03-1973 1.4 03-03-1986  80 76 
April 20.5 11.8 27.3 10-04-1975 2.9 05-04-1986 78 78 
May 21.4 14.0 28.5 05-05-1989 6.6 05-05-1986 87 85 
June 22.0 16.4 28.4 24-06-1979 10.0 01-06-1986 93 89 
July 21.6 17.0 28.8 07-07-2009 11.3 27-07-1976 95 92 
August 22.2 16.9 29.9 16-08-1990 10.8 24-08-1983 94 92 
September 21.4 15.9 28.5 11-09-1963 7.7 18-09-1973 94 90 
October 20.4 12.8 27.2  5-10-1964 4.3 29-10-1986 87 83 
November 17.1 9.1 25.5 1-11-1974 2.4 11-11-1986 82 79 
December 13.9 6.2 24.0 4-12-1972 -1.7 28-12-1985 81 77 
Annual 18.7 11.7 29.9 16-08-1990 -2.2 Jan 1956 86 83 
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TABLE –  4 
Mean Cloud Amount **(Okta of the Sky) and Mean Number  

Of days of Clear and Overcast Skies  
(GANGTOK)                          

 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

 
0830 HOURS IST 

a 4 2 2 2 0 0 0 0 0 1 4 6 21 
b 4 5 5 4 6 18 25 19 17 4 2 3 112 
c 3.7 4.1 4.0 4.1 5.2 6.5 7.2 6.4 6.0 3.9 3.1 3.3 4.8 

 
1730 HOURS IST 

a 1 0 0 0 0 0 0 0 0 0 1 3 5 
b 12 14 16 16 11 10 24 21 17 7 6 7 161 
c 5.9 6.7 6.9 6.9 6.9 7.1 7.5 7.4 7.1 6.0 5.3 5.1 6.6 

 
  a: Days with clear sky.  
  b: Days with sky overcast.  
  c: Mean cloud amount in Okta.  
  ** Okta = Unit equal to area of one eighth of the sky used in specifying cloud amount.  
   For example: 1 Okta means 1/8th of the sky covered.  

 
 
 

TABLE - 5 
Mean Wind Speed and Predominant Wind Direction 

(GANGTOK)                     
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Wind Speed in Km/hr 1.0 1.3 1.8 2.2 1.8 1.0 0.6 0.7 0.8 1.1 1.0 0.9 1.2 
Direction in morning C C C C C C C C C C C C  
Direction in evening C C C C C C C C C C C C  

 
 

TABLE - 6 
Special Weather Phenomena 

(GANGTOK)                      
 

Mean No.  
of Days  
With 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Thunder 0.2 1.6 5.5 10.7 8.7 2.8 1.3 2.8 1.9 1.0 0.4 0.2 37.1 
Hail 0.2 0 0.6 1.2 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 2.7 
Dust storm 0 0 0 0.1 0 0 0 0 0 0 0 0 0.1 
Fog 5.1 4.8 4.3 4.8 10.6 19.4 24.1 21.2 18.9 8.0 2.7 3.7 127.6 
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TABLE – 3(a) 

Normals of Temperature and Relative Humidity 
(TADONG) 

 
 

MONTH 
Mean  

Maximum 
Temperature 

Mean  
Minimum  

Temperature 

 
Highest   Maximum 

ever  recorded 

 
Lowest  Minimum 

ever  recorded 

 
Relative 

Humidity (%) 
  0C 0C 0C Date 0C Date 0830 

 IST 
1730  
IST 

January 16.6 6.7 22.9 27-01-1982 0.6 24-01-1989 80 65 
February 18.3 8.3 26.2 22-02-2005 0.0 20-02-1989 79 65 
March 22.2 11.3 30.0 20-03-2010 4.8 3- 03-1980 73 63 
April 24.9 13.7 30.1 30-04-2006 7.6 5-04-1990 73 68 
May 26.1 16.2 31.1 13-05-2000 8.6 5-05-1987 80 75 
June 27.0 18.7 31.3 17-06-2008 13.1 30-06-1982 86 79 
July 26.5 19.4 32.0 25-07-2003 15.2 26-07-1987 89 84 
August 27.1 19.3 32.6 11-08-2007 14.3 13-08-1987 87 83 
September 26.2 18.3 31.3 3-09-1992 12.7 26-09-1981 88 83 
October 24.9 14.8 30.1 6-10-1983 8.3 29-10-1986 80 74 
November 21.9 10.7 28.0 6-11-1996 0.8 20-11-1984 79 70 
December 18.3 7.9 24.0 4-12-1988 2.4 28-12-1983 81 69 
Annual 23.3 13.8 32.6 11-08-2007 0.0 20-02-1989 81 73 

 
 
 

TABLE –  4(a) 
Mean Cloud Amount **(Okta of the Sky) and Mean Number  

of days of Clear and Overcast Skies  
(TADONG) 

 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

 
0830 HOURS IST 

a 5 2 3 3 1 0 0 1 0 3 6 6 30 
b 4 4 4 3 5 9 18 9 15 3 2 3 79 
c 3.7 4 3.7 3.7 4.8 6.3 6.9 6.2 5.9 3.5 2.8 3.3 4.5 

 
1730 HOURS IST 

a 3 0 1 0 0 0 0 0 0 1 3 4 12 
b 8 10 10 12 11 11 17 15 11 6 5 6 112 
c 5.3 6.3 6.3 6.5 6.6 6.7 7.2 7.1 6.7 5 4.5 4.6 6.1 

 
  a: Days with clear sky.  
  b: Days with sky overcast.  
  c: Mean cloud amount in Okta.  
  ** Okta = Unit equal to area of one eighth of the sky used in specifying cloud amount.  
   For example: 1 Okta means 1/8th of the sky covered.  
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TABLE – 5(a) 
Mean Wind Speed and Predominant Wind Direction 

(TADONG) 
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
Wind Speed in Km/hr 0.3 0.4 0.6 0.6 0.4 0.3 0.2 0.2 0.1 0.1 0.3 0.1 0.3 
Direction in morning C C C C C C C C C C C C  
Direction in evening C C C C C C C C C C C C  

 
   
 
 
 

TABLE – 6(a) 
Special Weather Phenomena 

(TADONG) 
 

Thunder 0.2 1.6 4.2 10.6 7.2 3.2 1.4 1.8 2.2 0.7 0.2 0.1 33.4 
Hail 0 0.1 0.3 0.5 0.1 0 0.2 0 0 0 0 0 1.2 
Dust storm 0 0 0 0 0 0 0 0 0 0 0 0 0 
Fog 3.3 4.4 2.6 2.6 6.5 11.5 15.8 14.2 13.7 5.4 1.4 1.8 83.2 
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NORTH SIKKIM  
 

North Sikkim district lies in the northern part of the Sikkim state which is the 

largest district in the state. It has mostly hilly terrain, rivers and valleys. The elevation 

of the district ranges from about 400 metre in some valleys region in the southern 

part to about 8500 metre above mean sea level near the peak of Kanchenjunga 

(8586 m) on near Nepal border. There are three main peaks of Kanchenjunga –

main, central and south on the border between North Sikkim and Nepal. The 

mountain peaks having elevation of 5000 m or more in the western and northern 

parts of the district are covered with snow throughout the year and lower hills are 

mostly covered with dense ever-green forests. The district has tundra type climate in 

high altitudinal areas where snowfall is experienced throughout the year. Owing to its 

topography and rapid changes in the nature of the terrain, there are variations in the 

climatic conditions even within short distances. The climate varies from place to 

place due to variation in elevation and topography. The climate of the district is 

characterized by chilly weather in winter and cold and humid in the rest of the year. 

In general the year may be divided into four seasons. Cold season is generally bitter 

especially in the higher elevated areas and it commences from early November and 

lasts till the middle of March and significant rain occurred in the rest of the year. The 

period of mid-March to May is of pre-monsoon season associated with 

thunderstorms and is followed by southwest monsoon season which lasts till the first 

week of October. The period of second week of October to early November is of a 

transition period between the monsoon season and winter.  

  
RAINFALL 
 

 Records of rainfall in the district are available for two rainguage stations viz. 

Chungthang Hydro at an elevation of 1790 m and Yumthang Hydro at an elevation of 

3564 m for the period of 23 and 13 years respectively. The details of rainfall for this 

station and for the district as a whole are given in Table 1 and 2. The average annual 

rainfall in the district is 1879.5 mm. Rainfall varies from place to place due to 

topographic variation in the district. However, rainfall increases towards the south- 

central part of the district with respect to Chungthang and it decreases in other parts 
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which are high elevated areas. The rainfall is very less in western and northern parts 

of the district. Sometimes rainfall in the elevated areas above 2000 m occurs in the 

form of snow and hails. March to September comprising of pre-monsoon and 

southwest monsoon seasons is a chief rainy bearing period which constitutes about 

87% of the annual rainfall. The rainfall in the southwest monsoon season is about 

62% of the annual, while 25% of the annual rainfall is received in the pre-monsoon 

season (March to May) which is associated with thunderstorms and hails. July and 

August are the rainiest months in the year with an average rainfall of about 323 mm 

and is followed by June (301.8 mm). May is the rainiest month of pre- monsoon 

season with an average rainfall of 203.5 mm. During the period of October to 

February the district receives about 13% of the annual rainfall. In this period the 

rainfall is generally received in the form of snow and hail in the high elevated areas. 

During the period 1971 – 2010 the highest annual rainfall occurred in the year 1998 

when it amounted to 173 % of the normal. However, lowest annual rainfall was 65 % 

of the normal occurred in 2000. There were three years in which annual rainfall was 

less than 80% of the normal and out of these two were consecutive years. It is seen 

from Table 2 that the annual rainfall in the district was between 1501 mm and 2300 

mm in 6 years out of 14 for which full year data is available. 

  

On an average there are about 159 rainy days (i.e. days with rainfall of 2.5 

mm or more) in a year in the district. This number is 173 at Chungthang Hydro and 

145 at Yumthang Hydro. The heaviest rainfall recorded in 24 hours in the district was 

115.0 mm at Chungthang Hydro on 23 May 1988. 

 
TEMPERATURE 
 

There is no meteorological observatory in the district so the description which 

follows is based on the records of Gangtok observatory situated at an altitude of 

1812 m in neighbouring East Sikkim district. Therefore, parameters recorded at this 

observatory may be taken to describe the climate of North Sikkim district. Mangan is 

the headquarters of the district situated at an altitude of 610 m. The temperature may 

vary in different areas of the district due to elevation and topographic variations.  Due 

to topography of the district, temperature decreases with the height to northwards in 
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the district. Winter season begins in the southern northern part of district by about 

the beginning of November and continues till the end of March. Weather is usually 

experienced very cold especially during the period December to February. While the 

high mountains having elevation 5000 m or more are permanently snowcapped and 

chilly weather is experienced throughout the year. The day and night temperatures, 

begin to decrease rapidly from the middle of November till mid-February. January is 

generally the coldest month in the district with mean minimum temperature about 

9°C and mean maximum temperature about 20°C at Mangan. Altitude in the district 

varies from 400 m to 8586 m. Therefore maximum temperature varies from 21°C at 

low lying area to about -15°C in high elevated area towards western and northern 

parts of the district and minimum temperature varies from about 10°C to below -25°C 

in the district in January. On individual days in winter season the minimum 

temperature may even go down below -35°C in the highly elevated areas of the 

district. The day and night temperatures begin to rise from the middle of March, 

rapidly till August. July and August are generally the warmest months with mean 

maximum temperature being about 30°C and mean minimum temperature of about 

22°C at district headquarters. The temperatures may be lower up to 35°C or more at 

high elevated areas with reference to Mangan. Day and night temperatures begin to 

decrease from October after withdrawal of the monsoon. Thereafter, the weather 

becomes gradually cool and pleasant in the regions of low and middle hills till 

November. In April and May weather is also pleasant. 

 

HUMIDITY   
 

The atmosphere is generally humid throughout the year in the district and 

relative humidity is generally about 80% in the morning and about 70% in the 

afternoon. The humidity in the morning is more than the afternoon. The humidity is 

the highest in the monsoon season when it is about 85% in the morning and 80% in 

the afternoon. November to April is the period of slightly less humid with afternoon 

humidity about 70%.  
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CLOUDINESS 
 

The district is generally cloudy throughout the year. Skies are generally 

heavily clouded to overcast during the southwest monsoon season and moderately 

to heavily clouded in the rest of the year. In the southwest monsoon season skies 

are heavily clouded with cloud amount of about 7 okta in the district. During April and 

May convective clouds in large amount are sometimes seen in the district. The hill-

tops are frequently enveloped with clouds. The cloudiness decreases from 

November. In the cold season the sky is obscured on many mornings due to lifted 

fog, which clears with the advance of the day. On some days skies are heavily 

clouded to overcast in wake of the western disturbances. Cloudiness is more in the 

afternoon than the morning. 

 
WINDS 
 
 Winds are generally light, while strong winds blow for a short period in 

association with thunderstorms. Anabatic and katabatic winds blow over hilly terrains 

and play a dominant role in air motion. Sometimes winds become moderate to 

strong. Winds are generally calm throughout the year in some areas of the district.  
 
SPECIAL WEATHER PHENOMENA 
 
 Thunderstorms generally occur throughout the year and its frequency is more 

in the pre-monsoon season. Pre-monsoon thunderstorms are generally violent and 

sometimes accompanied with hail. Fog generally occurs throughout the year and its 

frequency is more in the southwest monsoon season. Fog occasionally occurs in 

other seasons (winter, pre-monsoon and post monsoon seasons) especially in the 

valleys. Fog occasionally occurs over hilly areas throughout the year especially in 

morning.  During post monsoon, winter and pre-monsoon seasons, snow and hails 

sometimes occur over the high elevated areas. 
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TABLE - 1 
NORMALS AND EXTREMES OF RAINFALL 

NORTH SIKKIM 
  
 

 
 

STATION   

No. of  
Years 

of  
Data 

 

 
 
 

 
 

JAN 

 
 

FEB 

 
 

MAR 

 
 

APR 

 
 

MAY 

 
 

JUN 

 
 

JUL 

 
 

AUG 

 
 

SEP 

 
 

OCT 

 
 

NOV 

 
 

DEC 

 
 

ANNUAL 

ANNUAL  RAINFALL 
 AS % OF NORMAL 

& YEARS** 

HEAVIEST  RAINFALL 
IN 24 HOURS* 

 

HIGHEST LOWEST AMOUNT
(mm) DATE 

Chungthang 
Hydro 

23 a 
b 

47.5 
5.0 

112.8 
8.6 

189.0 
13.7 

210.9 
15.8  

266.7 
19.7 

365.3
25.7 

391.4 
25.9 

387.6 
19.7 

244.6 
10.3 

114.1 
10.3 

26.1 
2.4 

24.7 
2.1 

2380.7 
172.7 

 

137 
(1998) 

51 
(2000) 

115.0 23May1988 

Yumthang 
Hydro 
 

13 a 
b 

22.8  
3.1 

29.2 
3.9 

65.4 
7.9 

69.2 
9.3 

140.2 
15.9 

238.3 
21.4 

261.2 
26.9 

251.3 
25.1 

189.5 
20.0 

88.2 
9.1 

15.0 
2.0 

7.9 
0.8 

1378.2 
145.4 

 

113 
(1971) 

 

92 
(1976) 

62.0 26 Sep1972 

North 
Sikkim 
(Dist)  

 
a 
b 

35.2 
4.1 

71.0 
6.3 

127.2 
10.8 

140.0 
12.6 

203.5 
17.8 

301.8 
22.6 

326.3 
26.3 

319.5 
25.5 

217.1 
19.8 

101.1 
9.7 

20.5 
2.2 

16.3 
1.4 

1879.5 
159.1 

173 
(1998) 

68 
(2000)   

                                   
 
                                a:   Normal rainfall in mm.        
                                       b:   Average number of rainy days (i.e. days with rainfall of 2.5 mm or more) 
                                       *     Based on all available data upto 2010.        
                                       **   Years of occurrence given in brackets.                                                     
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TABLE - 2 
FREQUENCY OF ANNUAL R/F IN THE DISTRICT 

(DATA 1971 - 2010) 
                                                                            NORTH SIKKIM 
 

Range in mm No. of years Range in mm    No.of years 
1201 -   1300 2 2301 -   2400 1 
1301 -   1400 1 2401 -   2500 0 
1401 -   1500 0 2501 -   2600 0 
1501 -   1600 3 2601 -   2700 0 
1601 -   1700 0 2701 -   2800 0 
1701 -   1800 0 2801 -   2900 1 
1801 -   1900 0 2901 -   3000 0 
1901 -   2000 1 3001 -   3100 0 
2001 -   2100 1 3101 -   3200 2 
2101 -   2200 1 3201 -   3300 1 
2201 -   2300 0   

                                                                    

      (Data available for 14 years) 
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SOUTH SIKKIM  
 

 Geographically, the district is a mountainous lying in between East Sikkim and 

West Sikkim in the southern part of the state. It has mostly hilly terrain, rivers and 

valleys. It is characterized by Himalayan topography with a series of criss-cross 

ridges and ravines. The elevation of the district ranges from about 300 metre in 

some valley areas in the southern part to about 4500 metre above mean sea level in 

the northern part.  

 

The climate of the district is largely influenced by nature of the mountain. The 

mountain peaks are covered with snow during winter and lower hills are mostly 

covered with dense ever-green forests. Owing to rapid changes in the nature of the 

terrain there are large variations in the climatic conditions in the district. The climate 

of the district is generally characterized by chilly weather in winter, cold and humid 

throughout the year. In the district cold weather is experienced from November to 

March and significant rain occurred in the rest of the year. There is no distinctive 

summer in highly elevated areas. In general the year may be divided into four 

seasons. Winter season begins from the middle of November till mid-March. The 

period of mid-March to May is of pre-monsoon season associated with 

thunderstorms and is followed by southwest monsoon season which lasts till the 

middle of October. Mid-October to mid- November is a transition period between the 

monsoon season and winter. 
 

RAINFALL 
 

 Records of rainfall in the district are available for only one rainguage station 

i.e. Sankalam Hydro lying in extreme southern part of the district at elevation of 805 

m for the period of 16 years. The details of rainfall for this station and for the district 

as a whole are given in Table 1 and 2. The average annual rainfall in the district is 

3432.4 mm. Rainfall varies from place to place due to topographic variation in the 

district. However, rainfall generally increases with elevation from south to north up to 

certain height (below 2500 m). The rainfall is less in northwestern part of the district. 

Sometimes rainfall in the high elevated areas above 2000 metre occurs in the form 
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of snow and hails. March to September comprising of pre-monsoon and southwest 

monsoon seasons is a chief rainy bearing period which constitutes about 86% of the 

annual rainfall. The rainfall in the southwest monsoon season is about 62% of the 

annual, while 24% of the annual rainfall is received in the pre-monsoon season 

(March to May) which is associated with thunderstorms and hails. July and August 

are the rainiest months in the year with an average rainfall of about 583 mm and is 

followed by June (548.9 mm). May is the rainiest month in the pre-monsoon season 

with an average rainfall of 347.6 mm. During the period of October to February the 

district receives about 14% of the annual rainfall. In this period the rainfall is 

generally received in the form of snow and hail in the high elevated areas. During the 

period 1971 – 2010 the highest annual rainfall occurred in the year 2010 when it 

amounted to 119% of the normal. However, the lowest annual rainfall was 94% of 

the normal occurred in 1993. There was not a single year in which annual rainfall 

was less than 80% of the normal.  

On an average there are 167 rainy days (i.e. days with rainfall of 2.5 mm or 

more) in a year in the district. The heaviest rainfall recorded in 24 hours in the district 

was 400.8 mm at Sankalam Hydro on 30 August 1992. 

 
TEMPERATURE 

 

There is no meteorological observatory in the district so the description which 

follows is based on the records of neighbouring observatory - Gangtok situated at an 

altitude of 1812 m in East Sikkim district. Therefore, parameters recorded at the 

observatory may be taken to describe the climatic conditions in the district. Namchi is 

the headquarters of the district situated at an altitude of 1680 m. The day and night 

temperature begin to decrease rapidly from the middle of November to January. 

January is generally the coldest month in the district with mean minimum 

temperature at about 5°C and mean maximum temperature at about 14°C at 

Namchi. Temperature mainly depends on elevation of the place, as it decreases with 

the height. Therefore, it varies considerably from place to place in the district. 

Altitude in the district varies from 300 m to 4500 m. Therefore maximum temperature 

varies from 22°C at low lying area to about zero degree Celsius in high elevated area 

towards northern part of the district and minimum temperature varies from 10 °C to 
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about -8°C in January in the district. On individual days in winter season the 

minimum temperature may even go down zero degree celsius at Namchi and below -

20°C in the highly elevated areas of the district. The day and night temperature begin 

to rise from mid-February to August. July and August are generally the warmest 

months with mean maximum temperature being about 24°C and mean minimum 

temperature of about 18°C at Namchi. The temperatures may be 15°C to 20°C lower 

at high elevated areas with reference to Namchi. On individual days in July and 

August, the maximum temperature is about 30°C at Namchi. Day and night 

temperatures begin to decrease from October after withdrawal of the monsoon. 

Thereafter, the weather becomes gradually cool and pleasant in the areas of low and 

middle hills till November. In April and May weather is also pleasant. 

 

HUMIDITY   
 

The atmosphere is generally humid throughout the year in the district and 

relative humidity is generally about 80% in the morning and about 70% in the 

afternoon. The humidity in the morning is more than the afternoon. The humidity is 

the highest in the monsoon season when it is about 85% in the morning and 80% in 

the afternoon. November to April is the period of slightly less humid with afternoon 

humidity about 70%.  

 

CLOUDINESS 
 

Skies are generally heavily clouded to overcast during the southwest 

monsoon season and moderately to heavily clouded in the rest of the year. In the 

southwest monsoon season skies are heavily clouded with cloud amount about 7 

okta in the district. During April and May convective clouds in large amount are 

sometimes seen in hilly terrain. The hill-tops are frequently enveloped with clouds. In 

post monsoon months skies are moderately clouded on some days. The cloudiness 

decreases from the middle of October. In winter cloudiness is less but on some days 

skies are heavily clouded in wake of the western disturbances. Cloudiness is more in 

the afternoon than the morning. 
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WINDS 
 
 Winds are generally light, while strong winds blow for a short period in 

association with thunderstorms. Anabatic and katabatic winds blow over hilly terrains 

and play a dominant role in air motion. Sometimes winds become moderate to 

strong. Winds are generally calm throughout the year in the district.  
 
SPECIAL WEATHER PHENOMENA 
 
 Thunderstorms generally occur throughout the year and its frequency is more 

in the pre-monsoon season. Pre-monsoon thunderstorms are generally violent and 

sometimes accompanied with hail. Fog generally occurs throughout the year and its 

frequency is more in the southwest monsoon season. Fog occasionally occurs in 

other seasons (winter, pre-monsoon and post monsoon seasons) especially in the 

valleys. Fog occasionally occurs over hilly areas throughout the year especially in 

morning.  During post monsoon, winter and pre-monsoon seasons, snow and hails 

sometimes occur over the high elevated areas. 
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TABLE - 1 

NORMALS AND EXTREMES OF RAINFALL 
SOUTH SIKKIM 

 

 
 

STATION   

No. 
of  

Years 
of  

Data 
 

 
 
 

 
 

JAN 

 
 

FEB 

 
 

MAR 

 
 

APR 

 
 

MAY 

 
 

JUN 

 
 

JUL 

 
 

AUG 

 
 

SEP 

 
 

OCT 

 
 

NOV 

 
 

DEC 

 
 

ANNUAL 

ANNUAL  RAINFALL 
 AS % OF NORMAL 

& YEARS** 

HEAVIEST  RAINFALL 
IN 24 HOURS* 

 

HIGHEST LOWEST AMOUNT 
(mm) DATE 

Sankalam 
Hydro 

16 a 
b 

54.4 
3.8  

 

127.8 
8.2 

 

191.2 
13.1 

 

285.3 
17.91 

 

347.6 
17.9 

 

548.9 
21.7 

 

577.0 
25.0 

 

588.5 
24.4 

 

416.7 
18.7 

 

231.6 
10.9 

 

38.0 
3.2 

 

25.4 
2.2 

3432.4 
167.0 

119 
(2010) 

94 
(1993) 

400.8 30 Aug 
1992 

South 
Sikkim 
(District) 

 a 
b 

54.4 
3.8  

 

127.8 
8.2 

 

191.2 
13.1 

 

285.3 
17.91 

 

347.6 
17.9 

 

548.9 
21.7 

 

577.0 
25.0 

 

588.5 
24.4 

 

416.7 
18.7 

 

231.6 
10.9 

 

38.0 
3.2 

 

25.4 
2.2 

3432.4 
167.0 

119 
(2010) 

94 
(1993) 

  

  
a:   Normal rainfall in mm. 

    b:   Average number of rainy days (i.e. days with rainfall of 2.5 mm or more). 
*     Based on all available data upto 2010. 

                                                         **   Years of occurrence given in brackets. 
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TABLE - 2 
FREQUENCY OF ANNUAL R/F IN THE DISTRICT 

(DATA 1976 - 2000) 
SOUTH SIKKIM 

 
Range in mm  No.  of  years Range in mm    No. of years 
3201 -  3300  1 3701 -   3800 0 
3301 -   3400 1 3801 -   3900 0 
3401 -   3500 0 3901 -   4000 0 
3501 -   3600 0 4001 -   4100 2 
3601 -   3700 0   

                                                        

(Data available for 4 years only) 
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WEST SIKKIM  
 

West Sikkim district lies between the South Sikkim and Nepal border as a part 

of the Eastern Himalayas. The elevation of the district ranges from about 350 metres 

near Nayabazar in the south to about 6691 metre above mean sea level in the north 

at Pandim hill situated near its boundary with the North Sikkim district as a part of Mt 

Kanchenjanga. The northern part of the district is mainly characterized by high 

ranges, steep narrow valleys and gorges. The extreme northern part of the district is 

covered by snow throughout the year and is mainly characterized by the presence of 

two important glaciers viz. East Rathong Glacier and Oklangthong Glacier. Several 

lakes exist in the northern part.  Owing to its topography and rapid changes in the 

nature of the terrain, there are variations in the climatic conditions even within short 

distances. The district has tundra type climate in high altitudinal areas where 

snowfall is experienced throughout the year. The climate of the district is 

characterized by chilly weather in winter and cold and humid in the rest of the year. 

In general the year may be divided into four seasons. Winter season, which is 

generally bitter especially in the high elevated areas, commences from mid-

November and lasts till the middle of March and significant rain occurred in the rest 

of the year. The period of mid-March to May is of pre-monsoon season associated 

with thunderstorms and is followed by southwest monsoon season which lasts till the 

first week of October. October to mid- November is a transition period between the 

monsoon season and winter.  

 
RAINFALL 

 

 Records of rainfall in the district are available for only two rainguage stations   

located at different height for the period of 20 and 29 years. The details of rainfall for 

these stations and for the district as a whole are given in Table 1 and 2. The average 

annual rainfall in the district is 2560.0 mm. Rainfall varies from place to place due to 

topographic variation in the district. A good amount of rainfall is received in 

southeastern part of the district. However, rainfall occur less in other parts which are 

mostly high elevated area. Sometimes rainfall in the high elevated areas above 2000 

metres occurs in the form of snow and hails. March to September comprising of pre-
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monsoon and southwest monsoon seasons is a chief rainy bearing period which 

constitutes about 91% of the annual rainfall. The rainfall in the southwest monsoon 

season is about 75% of the annual, while 16% of the annual rainfall is received in the 

pre-monsoon season (March to May) which is associated with thunderstorms and 

hails. July is the rainiest month in the year with an average rainfall of about 606.8 

mm and May is the rainiest month in the pre-monsoon season with an average 

rainfall about 225.3 mm. During the period of October to February the district 

receives about 9% of the annual rainfall. In this period the rainfall is generally 

received in the form of snow and hail in the high elevated areas. During the period 

1971 – 2010 the highest annual rainfall occurred in the year 1978 when it amounted 

to 132% of the normal. However, lowest annual rainfall was 70% of the normal 

occurred in 2004. There are two years in which annual rainfall was less than 80% of 

the normal. It is seen from Table 2 that the annual rainfall in the district was between 

2001 mm and 3100 mm in 5 years out of 10 for which full year data is available. 

  

On an average there are about 137 rainy days (i.e. days with rainfall of 2.5 

mm or more) in a year in the district. This number is 129 at Dentam and 145 at 

Yoksum Hydro. The heaviest rainfall recorded in 24 hours in the district was 180.0 

mm at Dentam Hydro on 29 August 1992. 

 

TEMPERATURE 
 

There is no meteorological observatory in the district so the description which 

follows is based on the records of Gangtok observatory situated at an altitude of 

1812 min neighbouring East Sikkim district and other at Tadong situated at an 

altitude of 1322 m in the same district. Therefore parameters recorded at these 

observatories may be taken to describe the climatic conditions of the district. 

Geyzing is the headquarters of the district situated at an altitude about 1900 m. The 

temperatures vary from place to place in the district due to elevation and topographic 

variations.  Due to topography of the district, temperature decreases with the height 

to northwards in the district.  Weather is usually experienced very cold especially 

during the period December to February. While the high mountains are permanently 

snowcapped and chilly weather is experienced throughout the year. The day and 
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night temperatures, begin to decrease rapidly from the middle of November till mid-

February. January is generally the coldest month in the district with mean minimum 

temperature about 5°C and mean maximum temperature about 12°C at Geyzing. 

Altitude in the district varies from 360 metre in the southern part to about 7200 m in 

the northern part of the district. Therefore maximum temperature varies from about 

21°C at low lying area in southeastern part of the district to about -10°C in high 

elevated area towards northwestern part of the district and minimum temperature 

varies from about 10°C in southeastern part to about -20°C in northwestern part in 

January. On individual days the minimum temperature may even go down below       

-30°C in the highly elevated areas of the district during winter months. The day and 

night temperature begin to rise from the middle of March till August. July and August 

are generally the warmest months with mean maximum temperature being about 

22°C and mean minimum temperature of about 17°C at Geyzing. The temperatures 

may be 20°C to 30°C lower at high elevated areas with reference to Geyzing. On 

individual days in July and August, the maximum temperature is about 30°C in the 

southeastern part. Day and night temperatures begin to decrease from October after 

withdrawal of the monsoon. Thereafter, the weather becomes gradually cool and 

pleasant in the areas of low and middle hills till November. In April and May weather 

is also pleasant. 

 

HUMIDITY  

 

The atmosphere is generally humid throughout the year in the district and 

relative humidity is generally about 80% in the morning and about 70% in the 

afternoon. The humidity in the morning is more than the afternoon. The humidity is 

the highest in the monsoon season when it is about 85% in the morning and 80% in 

the afternoon. November to April is the period of slightly less humid with afternoon 

humidity about 70%.  
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CLOUDINESS 

 

Skies are generally heavily clouded to overcast during the southwest 

monsoon season and moderately to heavily clouded in the rest of the year. In the 

southwest monsoon season skies are heavily clouded with cloud amount about 7 

okta in the district. During April and May convective clouds in large amount are 

sometimes seen in hilly terrain. The hill-tops are frequently enveloped with clouds. In 

post monsoon months skies are moderately clouded on some days. The cloudiness 

decreases from the middle of October. In winter cloudiness is less but on some days 

skies are heavily clouded in wake of the western disturbances. Cloudiness is more in 

the afternoon than the morning. 

 
WINDS 
 

Winds are generally light, while strong winds blow for a short period in 

association with thunderstorms. Anabatic and katabatic winds blow over hilly terrains 

and play a dominant role in air motion. Sometimes winds become moderate to 

strong. Winds are generally calm throughout the year in the district.  
 
SPECIAL WEATHER PHENOMENA 
 
 Thunderstorms generally occur throughout the year and its frequency is more 

in the pre-monsoon season. Pre-monsoon thunderstorms are generally violent and 

sometimes accompanied with hail. Fog generally occurs throughout the year and its 

frequency is more in the southwest monsoon season. Fog occasionally occurs in 

other seasons (winter, pre-monsoon and post monsoon seasons) especially in the 

valleys. Fog occasionally occurs over hilly areas throughout the year especially in 

morning.  During post monsoon, winter and pre-monsoon seasons, snow and hails 

sometimes occur over the high elevated areas. 
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TABLE - 1 

NORMALS AND EXTREMES OF RAINFALL 
WEST SIKKIM 

 

 
 

STATION 

No. 
of 

Years 
of 

Data 
 

 
 
 

JAN 

 
 

FEB 

 
 

MAR 

 
 

APR 

 
 

MAY 

 
 

JUN 

 
 

JUL 

 
 

AUG 

 
 

SEP 

 
 

OCT 

 
 

NOV 

 
 

DEC 

 
 

ANNUAL 

ANNUAL  RAINFALL 
AS % OF NORMAL 

& YEARS** 

HEAVIEST  RAINFALL 
IN 24 HOURS* 

 
 

HIGHEST LOWEST AMOUNT 
(mm) DATE 

Dentam 
Hydro 

29 a 
b 

8.8 
1.1 

28.2 
2.2 

45.5 
4.6 

128.5 
10.6 

218.5 
16.1 

415.5 
21.5 

568.3 
23.2 

488.8 
21.9 

350.8 
18.1 

94.2 
6.4 

14.5 
1.3 

15.7 
1.5 

2377.3  
128.5 

149 
(2000) 

75 
(2004) 

180.0 29 Aug 1992 

Yoksum 
Hydro 

20 a 
b 

27.0 
2.5 

22.6 
2.6 

58.6 
5.8 

120.3 
10.4 

232.0 
18.4 

436.3 
22.7 

645.4 
25.1  

514.3 
22.8 

432.3 
19.1 

197.5 
11.0 

40.5 
3.1 

16.0 
1.7 

2742.8 
145.2 

125 
(2003) 

54 
(1974) 169.0 26  Aug2004 

West 
Sikkim 
(District) 

 a 
b 
 

17.9 
1.8 

 

25.4 
2.4 

 

52.0 
5.2 

 

124.4 
10.5 

 

225.3 
17.2 

 

425.9 
22.1 

 

606.8 
24.2 

 

501.5 
22.3 

 

391.5 
18.6 

 

145.9 
8.7 

 

27.5 
2.2 

 

15.9 
1.6 

 

2560.0 
136.8 

 

132 
(1978) 

70 
(2004)   

 
 

                                                               a:   Normal rainfall in mm. 
          b:   Average number of rainy days (i.e. days with rainfall of 2.5 mm or more). 

      *     Based on all available data upto 2010. 
                                                     **   Years of occurrence given in brackets. 
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TABLE - 2 
FREQUENCY OF ANNUAL R/F IN THE DISTRICT 

(DATA 1971 - 2014) 
WEST SIKKIM 

 
Range in mm No. of years Range in mm    No.of years 
1701 -   1800 1 2501 -   2600 1 
1801 -   1900 1 2601 -   2700 0 
1901 -   2000 0 2701 -   2800 0 
2001 -   2100 0 2801 -   2900 1 
2101 -   2200 2 2901  -  3000 0 
2201 -   2300 0 3001  -  3100 1 
2301 -   2400 0 3101  -  3200 1 
2401  -  2500 0 3201  -  3300 1 
  3301 -   3400 1 

                                                                   

(Data available for 10 years only) 
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