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Abstract— Monsoon is one of the oldest and most anticipated 

weather phenomena. The unique geographical features of the 

Indian Subcontinent along with associated atmospheric, 

oceanic and geographical factors influence the behavior of 

the monsoon. Monsoon season is crucial to India’s rain fed 

agricultural economy with its onset launching the sowing 

season for summer crops. But, this year’s monsoon is 

especially important as the country faced two back to back 

deficient monsoons in 2014, 2015. El Nino weather 

phenomena is showing signs of waning by the time India’s 

south west monsoon gathers steam around July and August. 

So, monsoon brings fury of floods in India. Despite of 

mountainous terrain in north east states, 35% deficiency in 

rainfall has been observed over North East Region. The 

present paper is an attempt to analyze the impact of south 

west monsoon over North East India and to examine the 

reason behind rainfall deficiency in these regions as 

compared to others parts of country and also to discuss rent 

less rain over North-West India. 
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I. INTRODUCTION 

The monsoon of South Asia affects Indian subcontinent 

greatly. It determines the water availability in India for any 

given year. Monsoon varies over the Indian subcontinent 

within +-20% range. Rain that exceeds 10% typically leads 

to major floods while a 10% shortfall is a significant 

drought. The monsoon can be categorized into two branches 

based on their spread over the subcontinent- Arabian Sea 

Branch & Bay of Bengal. Alternatively, it can be 

categorized in to two segment based on the direction of rain 

bearing winds- South west monsoon & North east monsoon. 

The onset of monsoon occurs over Bay of Bengal in May 

arriving at India peninsula in June then wind moves towards 

South China Sea. Bursting of monsoon refers to the sudden 

change in weather condition in India characterized by an 

abrupt rise in the mean daily rainfall. 

 
Fig. 1: Onset of Southwest Monsoon 

The rainfall is the result of the convergence of wind 

flow from Bay of Bengal and reverse winds from South 

China Sea. July is a crucial month for the monsoon as this is 

the time when all cropping decision are taken and shortage 

of rainfall can load to switch of crops. As the monsoon is 

progressing positively, the impact should be felt on the 

cropping pattern too as the season goes. 

 
Fig. 2 Earth Global Circulation 

A. Mechanism of Monsoon 

Various atmospheric condition influence monsoon winds- 

1) The differential heating and cooling of land and water. 

2) Shifting in the position of ITCZ .In summer, equatorial 

trough positioned 5’N of equator moves over Ganga 

plain create monsoon trough during this season. 

3) The presence of high pressure area that develop east of 

Madagascar. It is 20’S over Indian Ocean. 

4) Heating of Tibetan plateau resulting vertical air current 

and high pressure over plateau about 9 km above sea 

level. 

5) Changes in pressure over southern ocean affect 

monsoon. The phenomenon is known as El Nino 

Oscillation. 

 
Fig. 3: Seasonal Mechanism of Monsoon 
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B. Rain Bearing System & Distribution of Rainfall 

The monsoon rain comes in spells, it is never continuous. 

So, the wet spells are not continuous and often breaks take 

place in their continuity. Thus, the wet spells followed by 

the dry spells. These breaks in monsoons are related to the 

frequency and intensity of tropical depressions. The 

depressions follow the axis of the “monsoon trough of the 

low pressure”. For various reasons, the trough and its axis 

keep on moving Northward or Southward, which determines 

the spatial distribution of rainfall. When the axis of the 

monsoon trough lies over the plains, rainfall is good in these 

parts. On the other hand, whenever the axis shifts close to 

the Himalayas, there are longer dry spells in the plains and 

widespread rains in the mountainous catchment areas of the 

Himalayan Rivers. There heavy rains bring in their wake 

devastating floods causing great damage to life and property 

in the plains. The intense heating of the land during April-

May causes the formation of a low pressure area over North 

–West India. As its intensity increases, the South-east trade 

winds blow towards the equatorial low pressure and get 

attracted towards it by early June. Moving over the Indian 

Ocean, they cross the equator and get deflected towards 

their right in the Northern hemisphere and flows as South-

West monsoon. 

 
Fig. 4: Advance of Southwest Monsoon 

 
Fig. 5: Trough of Southwest Monsoon 

 
Fig. 6: Cumulative Rainfall over the country (June-August) 

C. Forecast of Monsoon 

After two successive years of deficient rainfall, monsoon 

2016 is expected to be ‘above normal’. Indian 

Meteorological Department forecast monsoon at 106% of 

Long Period Average. This is the first time since 1999 that 

department has made an above normal prediction. Vidarbha 

and Marathwada along with other areas in western and 

central India might get good rain this rain and North East 

Region and South eastern peninsular region receive 

relatively less rainfall. The weakening of El Nino 

phenomena in Pacific Ocean and strengthening of Indian 

Ocean Dipole are among the main reason for a strong 

probability of good rain 

 

 
Fig. 7: Forecast of Monsoon (Skymet & IMD) 

According to Skymet weather, monsoon 2016 

would be above normal at 109% of LPA. All parts of 

country have recorded rainfall of varying intensity. Out of 

36 sub division, 7 pockets recorded excess rainfall, 23 

pockets had normal rains and only 6 were deficient. All 

thanks to the depression in North Bay of Bengal which 

move inland in west direction. Jatin Singha, CEO Sky met 

said ‘El Nino is tapering off and it is not likely to have an 

adverse impact on the Monsoon Performance. There are 

more chances of getting into La -Nina in the latter part of 

this year under the influence of cyclonic Roanu. 



Performance of South West Monsoon 2016 in India 

 (IJSRD/Vol. 4/Issue 11/2017/166) 

 

 All rights reserved by www.ijsrd.com 638 

 
Fig. 8: Rainfall Forecast 2016 (Skymet) 

II. STUDY AREA 

North East India is the eastern most region of India. It 

comprises the contiguous Seven Sister States (Arunachal 

Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland 

and Tripura) and the Himalayan state of Sikkim. It 

constitutes about 8% of India’s size, 40 million, 3% of total 

Indian population. The region is covered by Brahmaputra-

Barak river systems and their tributaries. Geographically 

apart from the Brahmaputra, Barak and Imphal valley and 

some flat lands in between the hills of Meghalaya and 

Tripura, the remaining two third of the area is hilly terrain 

interspersed with valleys and plains. The altitude varies 

from almost sea level to over 7000 meters above sea level. 

The regions high rainfall averaging 10000 millimeters and 

above creates problems of seismic activity, floods etc. 

Central India is the heart of India, consists of Madhya 

Pradesh and Chhattisgarh, Maharastra. Madhya Pradesh is 

bordered by Uttar Pradesh, Chhattisgarh, Maharastra, 

Gujrat, Rajastan. Central region is spread over an area of 7, 

51,000 sq km. This region has a subtropical climate. It has a 

hot dry summer followed by monsoon rains and a cool and 

relatively dry winter. The average rainfall is 1371 mm. 

Satpura and Vindhya ranges are the traditional boundary 

between the north and south India. 

 

 
Fig. 9: Location of the Study Area (North East India & 

Central India) 

A. Performance of Pre-monsoon over North East India 

North east India generally witnesses heavy downpour during 

monsoon months due to mountainous terrain with varying 

heights from Valley to high hills. But in this year, Weather 

condition is conducive for increasing pre monsoon activity 

over north east India. In pre monsoon showers will give way 

to monsoon rains by the first week of June. Cyclonic 

circulation was going strength over north east states.  The 

trough extending from this system to Bangladesh becomes 

more or less semi permanent feature during this time. 

Moreover back to back western disturbances mainly across 

western Himalayas will finally reach north east India. 

Moisture incursion is also taking place from Bay of Bengal. 

All these factors will combine to bring continuous rain in 

the seven sisters. Though most parts of India witnessed heat 

wave conditions in the absence of pre monsoon showers in 

April, North east India received continuous rains. The 

cumulative rainfall deficiency in April was just 19% for the 

country ever though 27 subdivisions of the country received 

deficient rainfall while 4 subdivisions receives no rain at all. 

North east India has been receiving good rainfall before 

monsoon season. An upper air cyclonic circulation can be 

seen over Assam, Meghalaya and neighboring areas. 

Another upper air cyclonic circulation lies over northern 

parts of Bihar, adjoining sub Himalayan West Bengal and 

Sikkim. Moderate southwesterly winds are reaching up to 

North east India. Heavy to very heavy showers have 

observed over Tripura, Mizoram, and Meghalaya area. 

Agartala and Kailashahar in Tripura recorded 97.6 mm and 

129.6 mm of rainfall. On 18 May, Silchar received 211 mm 

of rainfall. This figure is the highest one day rainfall in last 

10 years but not as much as N.E states generally receives 

very heavy rain during this time of the year. Then, rain belt 

extended up to Bihar, West Bengal and foothill of east Uttar 

Pradesh. 

B. Performance of Monsoon over North East India 

North east India generally witnesses heavy downpour during 

monsoon months due to mountainous terrain. But, this kind 

of pre monsoon showers this region has been witnessing this 

year is unusual. In contrast to other part of country, N.E 

India has been receiving restless pre monsoon rain. 

According to Private Weather Forecast Skymet, the north 

eastern states normally receive heavy rainfall during 

monsoon and its monthly average for many stations is more 

than 1000 mm. According to India Meteorological 
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Department, eastern and north eastern region comprises 

west bengal, Jharkhand, Bihar and eight north eastern states. 

Jharkhand and Bihar recorded 18% deficient rainfall so far 

west Bengal recorded 4% shortfall in rain. On 14 July, 

heavy showers have been observed over Assam and 

Meghalaya. The axis of monsoon trough was moving 

northward. These rains may indulge in to flood like situation 

over some districts of Assam, Dhemaji, sonitpur, 

Lokhimpur, Kokrajhar. When the axis of monsoon trough 

runs along the foothills of Himalayas, torrential rains 

experienced over hills of Arunachal Pradesh, Bhutan, 

Assam. 

 

 
Fig. 10 Farmers cultivated during heavy rainfall in North 

East India 

 
Table 1: Rainfall of North East India & Sub-Himalayan 

West Bengal 

C. Flood Condition in Assam 

On 17 July, South west monsoon has been active over 

Assam, Arunachal Pradesh and other states in North East 

India. Cherrapunji in Meghalaya recorded 265.7 mm of 

rainfall. Guhahati in Assam has received 114 mm of rainfall. 

Heavy to extremely heavy rainfall occurred over Assam, 

Meghalaya. Across the state, more than 300 villages washed 

away by floods. Standing crops spread about 16.240 

hectares of land were destroyed. This monsoon affected 

more than 1.88 lakh people resided in six districts across 

state. Flood situation in Assam continued to grim. On 18 

July, torrential rains in Narayanpur area of the Lakhimpur 

District claimed one life. Two lakh people affected due to 

flash floods. Brahmaputra River was flowing above danger 

mark. Cherrapunji had recorded 447.8 mm. With this, 

Cherrapunji had broken the last 10 years record of highest 

24 hour rainfall. Monsoon remained vigorous over North 

East India. On 24 july, flood havoc over Assam, Arunachal 

Pradesh. On 26 July, 12.5 lakh people affected as the flood 

water had submerged several houses and agricultural land. 

Kaziranga National Park had been inundated. On 2 August, 

The Assam State Disaster Management Authority reported 

two people died at Bilasipara, Chapor in Dhubri District 

while one lost his life in Barpela District. More than 26 lakh 

people affected. Brahmaputra river and its tributaries swept 

away more than 2800 villages in about 28 of the state 34 

district. The worst affected place includes Dhubri, Darrang, 

Sonitpur, Nalbari, Kokrajhar, Dibrugarh, Kamrup, and 

Nagaon. 2 lakh hectares of crop land loosed. The number of 

death comes under control this year due to weather 

worrying. Dhubri received 100 mm rainfall, 11 lakh people 

was still grip of floods across 21 district of Assam. 1.25 lakh 

people were taking shelter in 273 relief camp across state. 

The flood waters in Assam swept away about 13 iconic 

rhinos in Kaziranga National Park. Rain intensity was likely 

to remain light over Nagaland, Manipur, Mizoram, and 

Tripura on 9 September. Normally N.E. states received 

exceptional rainfall. But this year, till now East and North 

East India was one of the most rain deficient region. The 

low pressure area which was over Gangetic West Bengal 

shifted towards Jharkhand. Moreover, southerly winds from 

Bay of Bengal reached over North east India. This would 

increase the moisture over the region. East and North East 

India are at present witnessing rainfall deficiency of 13%. 

Nagaland, Manipur and Mizoram are rain deficient by 23%. 

Assam, Meghalaya are rain deficient by 31%. It is only 

Arunachal Pradesh where rain deficiency is 7%    

 
Fig. 11: Villagers on a boat move through Submerged road 

after rainfall in Gopalmari flood affected villagers at chirang 

in Assam 
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Fig. 12: Disaster Response Force jawans rescue flood 

affected villagers of Assam 

 
Fig. 13: A view of flood water in Baksa 

 
Fig. 14: Villagers prepare to cross flood water on a banana 

raft in village in Kaziranga District in Assam. 

 
Fig. 15: Graph of North East Rainfall 

D. Performance of monsoon over Central India 

Rain intensity would decrease over North east India because 

of rain belt was shifted from East to Central India as deep 

depression over Chhattisgarh and north east Madhya 

Pradesh was likely to move in a west, northwest direction. 

Madhya Pradesh, Vidarbha, Marathwada, Chhattisgarh 

would have moderate to heavy rain. In N.E. states, due to 

lack of a weather system, south westerly winds would fail to 

intensify rain. Central India continues to witness the highest 

cumulative surplus rainfall by 10%. Major contribution 

comes from M.P, Saurastra and Kutch. On 26 July, Active 

monsoon was seen over Vidarbha, Telangana, West M.P, 

and Rajasthan. Axis of monsoon can be seen along 

Anoopgarh, Gwalior, Raipur, and Gopalpur towards north 

east Bay of Bengal. An off shore trough from south Kankan 

to kerala, western disturbances are seen over Jammu and 

Kashmir. On 29 July, Monsoon was active over East 

Rajasthan, Kankan, Goa, Madhya Pradesh, Chhattisgarh, 

Haryana and normal monsoon rain observed over north east 

India. On 31 July, monsoon was active over U.P, Delhi, and 

West coast. South west monsoon reduce over north east 

states. On 1 August, there were two weather systems 

affecting climatic condition of Rajasthan. One cyclonic 

circulation observed over central Uttar Pradesh. There was 

another feeble cyclonic circulation that persisted over 

Gujarat region. A trough was extending from these two 

systems across east Rajasthan. South west monsoon had 

brought good news for Rajasthan. Rajasthan was witnessing 

rain surplus of 24% making it fall under excess rainfall 

category.  On 11 August, East Rajasthan was the rainiest 

region of the country with 57% surplus rainfall. West 

Rajasthan was among rainiest region with 30% surplus rain 

Kota in Rajasthan. Vigorous monsoon conditions were seen 

over Chhattisgarh. Ambikapur recorded 126 mm of rain that 

was highest rainfall in last 10 year. Intensity of rain will 

increase north east India.  

 
Fig. 16 Monsoon Trough over Central India 
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Fig. 17: Rainfall in Central India 

E. Restless Rain in Bihar, M.P threatens Kharif Crops 

Rentless rain in past few days has not only caused flash 

floods in several low lying area of U.P, Bihar, M.P but has 

threatened the production of kharif crops. Almost 10000 

hectares of sown area under paddy has been impacted in 

flood hit areas. 

According to Agriculture Secretary Shabhana K 

Patnaik , situation is worse for maize and pulses in U.P. The 

low pressure areas present around Jharkhand. Monsoon 

trough lying close to M.P and Bihar has been giving heavy 

to extremely heavy rain over these areas in past few days. 

These rains are likely to continue for another few days with 

reduced intensity.  

Light rain is likely to persist for another couple of 

days after which low pressure area may move forward away 

from M.P, Bihar and Jharkhand says Mahesh Palawet, 

skymet weather.  

Rise in level of Ganga, Koshi River has caused 

flooding in several areas including Patna, Purnea, Chapra. 

The situation is equally grim in U.P as worst hit areas 

include Varanashi, Allahabad, Mahala, Fatchpur, Hamirpur, 

Kannauj, Gonda, Lakhimpur. 

III. CONCLUSION 

The whole discussion reveals that uncertainty of monsoon 

impacts Indian subcontinent. The unique geographical 

features of Indian subcontinent along with associated 

atmospheric, oceanic and geophysical factors influence the 

behavior of the monsoon. South west monsoon determine 

the water availability in India for any given year. Shortage 

of rainfall can lead to switch of crops. As the monsoon is 

progressing positively, the impact should be felt on the 

cropping pattern too as the season goes. But, deficient rains 

would not affect crops in N.E as there was good pre 

monsoon rainfall recorded in most part of the region. 
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