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Sunspots and the Weather

A large part of my professional life I've struggled to demonstrate 
a hunch I had in the 1940's. In the last weeks some younger colleagues 
have made what I think may be the discovery that makes my hunch work out. 
It's quite a thrill for me, as I think you can imagine.

Around 1948, influenced by the work of Charles Greeley Abbot of 
the Smithsonian Institution, I became convinced that droughts in the great 
plains were related to the sunspots, albeit in a rather complex way.
Janet and I had driven across the plains, weeks after our marriage in 
1940, to start out running a new solar observatory high in the Colorado 
Rockies. Still vivid in our minds is the aftermath of the Dust Bowl of 
the mid-30's. Dead trees, abandoned farmhouses, neglected fields. Abbot 
had suggested that the drought was partly caused by sunspot effects.

Through the war years we remained at the observatory near the 
Climax Molybdenum Company mine at 11,520 feet above sea level, our house 
perched exactly on the Continental Divide. My work dealt with the effects 
on radio communications of the sun's corona, which I could photograph from 
day to day without natural eclipse, a matter of military significance.
But when the war was over, I turned my own principal scientific attention 
to the idea that the everyday weather could be affected by solar activity, 
of which the sunspots are only the most obvious evidence.

The weird thing was that the Great Plains droughts happened every 
22 years, and not every 11 years, like sunspot maxima. Moreover, they 
tend to happen near every other sunspot minimum, when the sun is doing 
little cutting up. To establish the relation statistically would take 
more than a scientific lifetime (three or four more 22-year cycles.) I 
reasoned, however, that if the sun did it in 22-year cycles, it probably 
also did it at time scales of days and weeks— and I devoted about thirty 
years to seeking such effects. They turned out to be small, subtle, but 
apparently real. Moreover, tree ring experts extended the drought series 
backwards to 1600, also verifying the drought effect in Western US.
There's an interesting but separate story of why it's mainly there, and 
also why it's a 22-year cycle and not an 11-year one.

The stumbling block to scientific acceptance, however, was the 
complete absence of a theory to explain the short terra weather effects.
I suggested one involving clouds and the aurora— but it didn't work out.

Now, however, there is a finding that offers a theory. It came 
from space observations, and could never have been done from the ground.
My colleague, John Gille, here at the National Center for Atmospheric 
Research, has found, through work with a group of associates, that ozone 
in the stratosphere varies with solar activity. Ozone has important 
effects on the radiation balance of the whole atmosphere, and can produce 
weather effects. The influence is large enough, I believe, to explain the 
weather consequences that my co-workers and I discovered over the several 
decades. There's lots of testing to be done, yet. But you can imagine my 
excitement and satisfaction!!
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