Sound Intensity 

The intensity of a wave is the rate of power that passes through a surface area perpendicular to the direction of the waves motion.

I = P/A

As sound moves outwards it moves out in a sphere.

This means that the power is spread out over the area of the sphere.

Therefore 
A = 4πr2
From this we know that I = P / 4πr2
From this we can say that as the distance from a sound source increases the intensity changes by a factor of 1/r2.

Using ratios;

I1/I2  =  r22  /r12
DECIBELS 
Because we can hear sounds over such a wide range of intensities we use a logarithmic scale.

B = 10 log (I2 /I1)

Where I1 is usually the threshold of hearing 1.0 x 10-12 W /m2
