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The Indian monsoon and by extension the South Asian monsoon impacts close to three billion people of South Asia on an annual basis. Timely arrival of monsoon and its steady progress over the summer (June-September) months is critical for agriculturally dominated countries of South Asia. A moderate to severe drought significantly reduces grain yields and poses acute problem of lack of potable water for billions. A moderate to heavy monsoon can produce extensive flooding in low lying areas, while alleviating water shortage problems. A flood monsoon can also adversely impact grain yields. 

  In this study, inter-annual variability of floods and droughts in summer monsoon has been analyzed using an excellent data set of over 200 years.  It is found that floods and droughts in the Indian/South Asian monsoon have occurred irregularly throughout the 200-year data set, with NO linkage to recent warming of the earth’s climate or past changes in global mean temperature.  Further, the droughts and floods are found to be linked to large-scale atmosphere-ocean features like the ENSO ( El-Nino/Southern Oscillation) phase and the Equatorial Indian Ocean Dipole that dominate the equatorial Indian Ocean during the summer months. Additionally, several cases of back-to-back drought and flood have been identified as seen in the enclosed table.   

An empirical model based on large-scale atmospheric and oceanic features is developed which provides a useful guideline for forecasting floods and droughts, few weeks to few months ahead of the monsoon season. 
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So despite heavy flooding, 2013 saw India's best grain yield ever: about 260
million tonnes.

Table 2: Variability of the Indian summer monsoon

Drought  Floods  Back- Backto-  Back-to-
toback  back good  back weak
drought  monsoon  monsoon

and flood
1843 1818 1860 1892 1823
1844 1861 1861 1803 1824
1848 1892 1917 1894 1986
1861 1804 1018 1916 1987
1877 1917 1941 1917
1899 1933 1942
1918 1942 1971
1941 1988 1972
1982 1994 1987
1987 1988
2002
2000
2014

Droughts defined as monsoon more than 100 below rorma; lood a5 10%

above normal

‘The summer monsoon of 2014 was poor in some of the most important
agricultural regions of the Punjab and Haryana, with rains about 40-50% be-
low normal, and this shortfall is expected to have a negative impact on the
harvest. However, in the peninsular region a late revival of monsoon rains in
the first two weeks of September helped boost the rice yield estimate to about
106.5 million tonnes, which is two percentage points more than last year.

In general, a deficient monsoon can be more harmful than a very wet one
from the socio-economic perspective. Thisis because a weak monsoon results
in depleted reservoirs and rivers, which in tur necessitates the restricted use
of water for domestic purposes. A weak monsoon also impacts the agricul-
tural sector, with reduced yields of grain, vegetables, fruits and other crops.
As an example, the deficient 2002 summer monsoon had a significant nega-
tive impact on India’s economy.' A severe drought is more stressful to India’s
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