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June to August is monsoon time somewhere or other in India. This does not mean that it is raining all the time, monsoon relates to wind rather than rain. The wind comes mostly from the south-west although there may be local variations due to sea breeze, etc. In winter there is a reversal of direction and we get the north east monsoon. In fact it is the seasonal reversal of the wind direction that is called the monsoon.

How does this reversal come about? Let us first consider winds in general. If the Earth did not rotate, the Equator would be hotter than the Poles. Hot air rises, and the cold winds from the poles would flow down to take its place. In the figure a section of the atmosphere above the Earth is also shown so that you can see this easily.

Now, we know the Earth rotates. As it rotates air from the North Pole will be deflected to the right while air from the South Pole will be deflected to the left (because of the rotation or Coriolis forces). The winds blowing from the East in the tropics are called the trade winds. You can see that they are north-easterly in the northern hemisphere and south-easterly in the southern. These wind patterns can be locally modified depending on the type of land/sea that is present (such as high mountains, etc).

So at the Equator, there is very little wind since the trade winds from above and below meet. This region is called the doldrums since sailors on ships long ago used to find it difficult to cross the Equator with no wind for their sails. The line where the winds meet is also called the inter-tropical convergence zone (ITCZ) (the zone where two tropical wind regions meet).

Finally, the Earth rotates about a tilted axis. Because of this, the northern hemisphere gets heated by the Sun in summer while the southern hemisphere gets heated by the Sun in winter. Because of this difference in heating, the northern hemisphere is hotter in summer and so the ITCZ shifts north. For the same reason, the ITCZ will shift to the south in January.

So in June/July, the south-easterly wind in the Southern hemisphere will blow in a region even above the Equator (up to the ITCZ line). However, because of the rotation of the Earth, in fact, due to the same Coriolis force, the south easterly wind from below the Equator bends to the right as soon as it crosses the Equator into the Northern hemisphere. So it becomes a south-western wind as it blows over India and becomes the familiar South West Monsoon!

You can see in the map how the winds south of India bend to the right and become the south western monsoonal winds, blowing across all India up to the ITCZ line which can be 10-15 degrees north of the Equator.

The opposite happens in winter : we have the north-east monsoon in January, but as the winds cross the Equator in order to blow up to the ITCZ line which is now in the southern hemisphere, the winds change to the north-west and bring the north-west monsoon to Australia!

So the monsoons show the wind reversal direction because of the rotation of the Earth and the tilt of its axis! Monsoons are a global feature, occurring in India (and all of south Asia), as well as Australia and North America. So children over almost the entire world have experienced the joy of monsoons!
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