
 
Lake Berryessa Rainfall vs Level - A Short Tutorial (1/29/22) 

Peter Kilkus  
 

On Christmas Day, 2022, Lake Berryessa was down to 394.4 feet - 45.6 feet below Glory Hole. The 
level had been dropping about an inch per day. The lowest level in 2022 was more than a foot below 
the lowest level, 395.78’, on 12/9/15 during our last drought. 
 

 

Some folks use a rule of thumb that the lake increases a foot in level for every inch of rainfall after the 
ground has been saturated by 2-3 inches of rain and runoff begins This easy to remember rule is not 
completely accurate since the relationship between the lake level and its storage capacity is not linear. 
The lake profile is roughly a V-shaped bowl or funnel (with peaks and valleys and inlets and large flat 
areas), which means that the higher the water level gets the more rain is needed to raise it further. It 
takes about 25% more rain to go from 430’ to 440’ than it does to go from 390’ to 400’. 
 
Rainfall versus level for the first three months of 1998 showed that the lake rose 16 feet with 26 inches 
of rain – or 7.4 inches of level per inch of rain. However, the unexpectedly rapid rise of the lake in 2017 
provided data that showed that during the largest consecutive rain days the rise was twice as great as 
the normal average – 14.5” per inch of rain. 
 
The Lake Berryessa watershed encompasses the 576–square mile area primarily fed by Putah Creek 
which originates from springs on the eastside of Cobb Mountain in Lake County. Putah Creek enters 
Napa County about 11 miles east of Middletown. It merges with Butts Creek just before it empties into 
Lake Berryessa. Therefore, rainfall over the Cobb Mountain and Middletown areas provides the bulk 
of water entering Lake Berryessa. One reason that Lake Berryessa rose so quickly in 2017 was the 
very heavy rainfall that occurred on Cobb Mountain and Middletown.  
 
For example, on 1/18/23 official rainfall at Monticello Dam reached 23.2 inches. The unofficial total at 
the Lake Berryessa weather station above the Berryessa Highlands stood at 17.81 inches. Bur rainfall 
at Cobb Mountain on 1/17/23 reached 52.01 inches. In 2017 rainfall had reached about 41 inches at 



the dam when Glory hole overflowed. At that same time rainfall at Cobb Mountain hit an amazing 130 
inches! 
 
 

 

The Lake Berryessa water level is actually measured on the Monticello Dam in a “stilling well” equipped 
with a float tape attached to a digital rotary encoder that measures accurately to 0.01 ft. Rainfall is 
measured using a tipping bucket rain gauge. However, the rain gauge on the top of Monticello Dam 
has never been very representative of precipitation in the overall Lake Berryessa area. The gauge is 
working well but the location, surrounded by mountains on two sides with a strong up-draft coming up 
the canyon and over the dam, prevents getting reliable data. Rainfall measurements at the dam may 
not be representative of the area, but they are also not the best indicator of how fast the lake may rise. 
 
I’ve been keeping level and rainfall data at Lake Berryessa for 26 years. The table below shows that 
we’ve had early September rainfalls in 7 of those 26 years. But early rainfall is not an indicator of a 
high rainfall year. For example, last year we had an early September rain and a reasonable rainfall 
total by the end of December, but the rest of the year was a bust. The lake only went up about 10 feet. 



In 2021 the lake never rose at all. It stopped at about 417.5’, stayed there for most of the winter, then 
started dropping again in April 2021. See Lake Level chart above. 

 

 
Proving the Lake Berryessa 1 inch = 1 foot Hypothesis 

 
Some folks use a rule of thumb that the lake increases a foot in level for every inch of rainfall after the 
ground has been saturated by 2-3 inches of rain and runoff begins.  This easy to remember rule is not 
completely accurate since the relationship between the lake level and its storage capacity is not linear. 
The lake profile is roughly a V-shaped bowl (with peaks and valleys and inlets and large flat areas), 
which means that the higher the water level gets the more rain is needed to raise it further. Experience 
and data show that it takes about 25% more rain to go from 430’ to 440’ than it does to go from 390’ 
to 400’. 
 
Also, the 1 inch equals 1 foot "rule" is simply an "arbitrary index" relating rainfall at the dam to the 
rainfall over the whole watershed. The dam is at the south end of the watershed and the rainfall 



measurement there is the "official" number. But it is not an accurate representation of the rainfall over 
the whole watershed. It is only a stand-in (index) for the rainfall over the whole watershed. 
 
A few weeks of rain in December and January have given us a way to calculate lake level rise versus 
rainfall. Below is a table of actual rain and level for the recent few weeks. 
 

 

 
 
The analysis below uses the following reasonable assumptions: 
 
After a dry spell it takes more than 2 inches of rain to re-saturate the ground before runoff begins. 
 
There was a dry spell from 12/13/22 to 12/25/22. 
 
It takes at least one day for runoff to reach the lake, so the last day's rain (.69) should not be counted 
as contributing to the lake level rise. 
 
From 12/26/22 to 1/10/23 the lake rose 8.52 feet. (402.9 - 394.38) 
 



If we eliminate the first rainfall of 2.1 inches from 12/26 to 12/30 for re-saturation after the dry spell 
and eliminate the last day's rainfall for timing to reach the lake, we get a total runoff-enabling rainfall 
from 12/31/22 to 1/9/23 (eliminating the last rain day) of 8.58 inches. 
 
So, 8.52 feet level rise on 8.58 inches of rain gives roughly a 1 foot rise (.993 feet) per inch of rain! 
 
QED 
 
When the lake level gets above 420 feet we can check on the 1 inch of rain raises the lake by 7 inches 
hypothesis. 
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