
As water is pumped, Central Valley rises 
A study disclosed that the region is rising 1-3 millimeters each year. About 6 
inches of uplift have been measured so far. 
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Tweed writes about the natural world of Tulare County.  

If there is anything about our Earth that seems to be beyond human control then it ought to be the 
structure of the Earth itself. Surely, the geology beneath our feet must be immune to our activities. 

But recent studies prove otherwise. The key is groundwater. 

It's no secret that we've been mining the groundwater in Central California for more than a century. What 
we put back in the ground is only a tiny fraction of what we remove each year. 

In the so-called "Tulare Basin" — that part of the San Joaquin Valley that does not drain into the ocean — 
water pumped from the ground is the primary source of the irrigation water that sustains our agriculture. 
This is true not just in dry years, but all the time. The best estimate from the State of California is that for 
the years 2001-2010, 56 percent of all the irrigation water used in the Tulare Basin came from pumping 
groundwater. 

Geologists at the University of Texas have estimated that between the 1860s and 2003, pumping removed 
over thirty cubic miles of underground water from Tulare Basin. Another more recent study estimates that 
the removal approaches forty cubic miles. 

Whatever the exact number, the point here is that the total weight of this removed water is gigantic — 
something like 175 billion tons! Put another way, through our aggressive pumping we have significantly 
changed the weight of the Earth's crust in Central California. 

This is significant because although the crust of the Earth may seem rigid, it is not. Instead, the relatively 
solid upper-most level — where we live — floats on more fluid material lower down. Anything that floats 
moves up and down depending upon how much weight it contains. Think of a boat. 

Geologists have long known that the surface of the Earth works just this way. Areas that were covered 
with thick ice during the Ice Age, for example, have been rising quickly in recent geological time. Much 
of the Great Lakes Region has risen more than 500 feet since the removal of the ice about 12,000 years 
ago. Geologists, who have their own name for everything, call this concept isostasy. 

Now we're seeing the same effect here in Central California. A recent study carried out by a geologist at 
Western Washington University carefully monitored more than 500 precisely measured sites in Central 
California. The study disclosed that the region is rising 1-3 millimeters each year. About 6 inches of uplift 
have been measured so far. 

This may surprise you. Many Valley residents know that the surface of the Valley sinks during and after 
heavy pumping. This results from the Earth becoming more compact after the water is pumped out. How 
can the region be both sinking and rising? 

Now we can see that the sinking is a local effect — limited to parts of the floor of the San Joaquin Valley  



— and that even though some areas are suffering severe local compaction, the region as a whole — 
including the Sierra Nevada and the Coast Ranges — is rising. And this uplift, according to the best 
science available, matches very nicely what one would expect when the weight of our groundwater is 
removed from the crust. 

Put all this together — subsidence on the valley floor and uplift in the surrounding mountains — and you 
will realize that something has to give. This, too, is now being measured. The stress between the sinking 
Valley and the rising mountains is showing up in accelerated seismic activity. And the earthquakes are 
more frequent during the summer months, when pumping of groundwater is most intense. 

So far, this has taken the form of lots of little earthquakes — many of them too small to feel, but the 
potential for bigger events cannot be ignored. The huge 1857 Fort Tejon earthquake took place along the 
southwestern edge of the San Joaquin Valley, just the area where we are building up new stresses. 

Geologists divide time into named units. The Ice Age took place during the Pleistocene Epoch and was 
followed by the Holocene Epoch, which began about 12,000 years ago. Now some geologists are arguing 
that we have entered a new epoch — the Anthropocene — that is defined by the fact that human beings 
now are affecting geological processes. 

And guess what? Some of the most compelling evidence anywhere for this new epoch can be found right 
here in the Tulare Basin of Central California — a place where our endless search for groundwater is 
making mountains rise and our Valley sink. We are literally reshaping the Earth beneath our feet. 

 


