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Abstract 
Global climate change is the one of the most decisive contestation of present era, 
forewarning the most treasured possession of this solar system that is the lifeforms on 
planet Earth. Intellectuals worldwide has been predicting various harsh consequences 
to this issue, such as glacial melt down, sea level rise, extreme weather, species loss 
etc. But when the phenomenon challenges the food security and agricultural system, 
entire humanity stands in front of the biggest inquisition of survival. Global climate 
change is reckoned to be the causation of extreme weather condition which will 
clearly terrorise agronomics in near future. Evidence of such occurrence is becoming 
apparent with passage of time. Rapid decrease of agricultural production in the 
traditional grain zone is lucidly pointing towards upcoming calamity. Through intense 
meteorological disasters farming would no longer remain an obvious deal. 
 

Keywords: Glacial melt down, Sea level rise, Species loss,  Food Security, 
Meteorology  
Introduction  

 

Global climate change being an important issue effecting the agricultural system all over the 

world. By climate change we mean by a long term effect, rather than a short weather period. 

Thus the long term change has been effecting different agricultural factors like crop 

productivity, growth with transpiration rate. Photosynthesis, moisture availability, change in 

crop phenology etc. Greenhouse process is the major accelerator in temperature rise and 

climate change. Hence it is a natural process which places a major role in shaping the climate 

of the planet. In the early stage of earth's atmospheric development and advent of species, this 

natural process played an important part in making the atmosphere adjacent to the surface 

amicable and hospitable enough that life form flourished on the earth. But increasing 

percentage of greenhouse gases (GHGs) is slowly turning the atmosphere into a huge furance, 

which is mostly due to anthropogenic activity. Carbon dioxide (CO2), Hydroflurocarbon 

(HFC), Perflurocarbon (PFC), Sulfur Hexafluroid (SF6), Methane (CH4), Nitrus Oxide 

(N2O), Water vapour (H2O). However average global temperature increased by 0.74°C 

since late 19th century and is projected to be increased 5.8°C by 2100 AD, along with 

regional variations (IPCC, 2007). The Co2 concentration in atmosphere increased from 

280ppb 395ppb. N2O increased from 227ppb to 323ppb and CH4 increased from 715ppb to 

1982ppb from 1750 to 2012. And the global warming potentials (GWP), of the greenhouse 

gases (GHGs), like Co2, CH4 and N2O are 1,25 and 310 respectively. The climate change has 

effected different places in different way. Increase in seasonal temperature can cause 
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reduction of cold in some place, while in other places extension of growing season increases 

the yield. 

 

Change in mean climate  

 

The local weather is the factor on which majority of agriculture and production factors are 

related. But this local weather is intensely related to mean climate of that area. Thus with the 

mean climate, various factors such as types of crop, growing season, infrastructure and 

supplement, kind of farming practice, also goes through remarkable change. Plenty of 

changes and adjustments are supposed to be made, in order to cope up with climate change. In 

some cases the optimum type of farming also changes. When the mean temperature rises, the 

growing season expands in some places, bringing positive change in crop production and food 

security. Thus in mid and high latitude the change of mean climate is about to bring positive 

change in agriculture, which eventually extends more northward, bringing high productive 

outcome in cereals and cool season seed crops. Crops such as maize, sunflower, soda bean 

which are found in mid latitude is expected to have higher production rate even in far north. 

30% of the crop told is expected to increase by 2050. Some researchers predicts that by 2080, 

regions of Russian federation will have 65% of increase over 245 million Hector owing to 

more favourable growing condition and longer planting season. But there are also some 

factors which are included, like moderate level of climate change won't bring this outcome, 

specially if not properly adapted to climate change. The climate change may positively boost 

crop variety, but without adaptation the projection will be null and void. 

Along with the bright side side of mean climate change. There are also some shades. Like the 

scenario of the tropical region is completely different. Intense heat, stress are not suitable for 

agriculture. The loss of soil water due to temperature rise is detrimental to crop production.  

A 2°C rise of temperature brings 10% increase of wheat in higher latitude, while in lower 

latitude the yield eventually decreases. Thus we can notice varied effects of change of mean 

temperature can bring varied results in crop production, depending on various factors like 

latitude, type of crop and type of production.  

 

Drought  
 

A regionally specific definition of drought given Burke et al (2006), states that according to 

climate model for preindustrial condition 20% of PDSI has drought distribution. Thus in other 

words at any given time period 20% of Land area always experiences ongoing drought. But 

the areas which experience more rainfall are less dry then normally regular dry area with less 

precipitation rate. Thus on the ground of this definition MOHC climate model comes to the 

conclusion that over 20th century the general surface coverage of drought increased from 

20% to 28% (Burke et al 2006). 

Anyways drought can prove to be useful in higher latitude, as drought increases the growing 

season, which essentially increase the crop productivity. Alcamo et al (2007), using models of 

global climate, water resources and crop production, suggested that, some places of Russian 

region could expect a decrease in crop production but it can be compensated by increase in 

crop production in other areas which will result a small average change.  
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Hence it is expected that the shortfall of food production may double by 2020 and 2070s. The 

water availability of Russia is increasing. On average the water resource model has predicted 

more frequent low runoff event in dry crop growing regions in south Russia and a 

significantly increased frequency of high run off event in Central Russia (Alcamo et al 2007) 

 

 

Tropical storms 

 

The tropical storms and cyclone had much to do with crop production. The western 

disturbances and other weather calamities have real deep impact. These cyclones do really 

effect the crop production adversely. The hurricane along the Caribbean gulf, and other 

coastal and near coastal part of North America has affected the crops a lot. The typhoon along 

the China Sea effects the rice cultivation of south East Asia. Nonwestern and Western 

disturbances effects cultivation in Indian subcontinent. The tropicals storms seasons from 

April to May as norwesters in Indian subcontinent. The summer are suitable for hurricanes 

and typhoons. August to October is considered another phase of disturbances. Hence to 

climate change is increasing the intensity of tropical cyclones. The frequencies are also 

showing increasing trend. Thus the climate change that has has effected the tropical cyclones 

are adversely related to crop production.  

 

Heavy rainfall and flooding  
 
By too much water availability, agriculture and food production can be impacted. Heavy 

rainfall may eventually lead to flooding of the region, which can even wash away the crops 

and agricultural land over a wide area. Excess water availability leads to severe problems like 

delayed farming, water logging, anerobicity and reduced plant growth, machinery 

unadaptability etc. Studies (Kettlewell et al. 1999), shows that August rainfall has been linked 

to several problems such as reduced grain quality, sprouting, fungal disease, infection of the 

grain etc. 

Rainfall increases by several factors such as change in climate, increasing trend of 

temperature mat give rise to rainfall trends also. The increase of Co2 is expected to induce 

higher rainfall in Europe.  

Thus increasing rainfall by 25% in many areas have severely impacted the agriculture, food 

production and agricultural practice effectively in wide range globally.   

 
 

 

Indirect impacts of climate change on agriculture  

 

There are remarkable indirect impact of climate change that effects the agricultural 

productivity in various ways. Like Pest and Disease, pests like aphides. Weevil larvae are 

positively reactive to the temperature rise, their productive season increases, increasing their 

number and life expectancy which are harmful for the crop production. Changes in Water 

availability is another indirect factor. The places where droughts occurs water availability 
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decreases decreasing the crop production. Whereas when due to high rainfall water 

availability increases, productivity genuinely increases from before. Mean sea level rise, Co2 

fertilizer are also included in the indirect effect that intensely alters crop production.   

 

 
 
Conclusion  

 

Thus climate change impacts the agriculture and crop productivity in Both positive and 

negative way. It is seen as well as projected that trend of crop production is increasing in 

higher latitude and decreasing in lower latitude. Countries of East Africa, Middle east Asia is 

decreasing while countries of Eastern and Middle Europe is increasing. The change of 

agricultural practice is highly expected in both the cases. In higher latitude agricultural 

practice should be dynamic to become completely adaptive towards changing climate to 

utilize the gift of increasing productive window for maximum crop production and yield. 

While in lower latitude change in agricultural practice is expected to cope up with changing 

climate to maintain the productivity.  
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