
STATE OF CALIFORNIA  ï CALIFORNIA  NATURAL RESOURCES AGENCY                                                                  Gavin Newsom, Governor  

DEPARTMENT OF WATER RESOURCES  
1416 NINTH STREET, P.O. BOX 942836  

SACRAMENTO, CA  94236 -0001 (916) 653 -5791  

 

Executive Summary 

Water year 2021 (October 1, 2020 to September 30, 2021) was the second driest year on record 
following the fifth driest year in 2020. Once again, California is experiencing historic drought conditions 
and a reduction in surface water supplies. In the face of these drought conditions, many water 
managers have turned to extracting additional groundwater to fulfill their water supply needs. 
Groundwater conditions in California are reflective of these dynamics, as water levels in nearly two 
thirds of monitoring wells are below their historical average level, with one in five wells being 
measured at its historic low in fall of 2021 (Figure 8).  

As groundwater levels decline, areas in the southern San Joaquin Valley continue to experience land 
subsidence at rates up to one foot per year and areas on the western side of the Sacramento Valley 
have begun experiencing land subsidence at rates up to 0.7 feet per year (Figure 9). Nearly 1,000 dry 
well reports were received this water year as the drought ensued, a large increase from the previous 
water year. Adding to pressure on the resource, higher numbers of new domestic and irrigation wells 
were installed this water year than any of the previous five water years (Figures 12 and 14).  

Through near term drought actions and the longer-term implementation of the Sustainable 
Groundwater Management Act (SGMA), state and local agencies are taking great strides to manage 
groundwater resources for long-term use, so that groundwater basins can serve as a drought buffer in 
future years. Groundwater Sustainability Plans are now fully developed, and implementation of these 
plans has begun in basins covering 98% of the groundwater pumped in the state. 



Introduction 
This report summarizes groundwater conditions for WY 2021 including groundwater levels, land 
subsidence, new well installations and reported dry wells throughout California and compares these 
conditions to other recent years to show how conditions have changed over time.   

To view the latest groundwater information, statistics and summaries of groundwater conditions, land 
subsidence and well infrastructure, visit /ŀƭƛŦƻǊƴƛŀΩ DǊƻǳƴŘǿŀǘŜǊ [ƛǾŜ. On the site, users can view and 
create customized data summaries with the latest information which is updated weekly in a series of 
interactive dashboards.  

Key Findings 

 

Photo 1: DWR Staff and Contractors Work to install a New Well to Monitor Groundwater Conditions in the Indian Wells Valley 
Groundwater Basin. 

 

Drought and Groundwater in California  
California, as well as the entire Western United States, is experiencing the effects of climate change 
with extreme weather events that continue to set records. The region faces another significant drought 

¶ Increased reliance on groundwater especially during drought years has 
resulted in the lowering of groundwater levels in some parts of the state 
(Figures 3-7).  

¶ Groundwater conditions in Fall of 2021 show over 62 percent of monitoring 
wells are below normal levels with nearly one in five (21 percent) being at its 
all-time low level (Figure 8). 

¶ Land subsidence continues to occur in California during WY 2021 (Figure 9), 
but at a lower rate than the previous drought in 2016 (Figure 10).  

¶ More domestic and irrigation wells were installed this year than in any of the 
previous 5 years. (Figures 11 through 14).  

¶ More dry well reports were received over the last year (Figure 15) than any of 

the previous five-years (Figure 16). 

 

http://www.sgma.water.ca.gov/CalGWLive


in the wake of one the driest periods ever recorded as Water Year (WY) 2021 ended with most of the 
state in an Extreme or Exceptional Drought status. WY 2022 began with many cities setting all-time 
records for the most precipitation ever recorded in one day. As an example, the city of Sacramento set 
an all-time record with 5.44 inches of rain on October 24, 2021, breaking the previous record set more 
than 140 years ago (1880, 5.28 inches) and surpassing the total amount of rain that fell in the previous 
296 days (4.89 of rainfall in Sacramento between January 1 ς October 23).  

A wet period remained in place through the end of December 2021 with historic snow fall in the Sierra 
including over 214 inches or nearly 20 feet of snow, breaking the previous record by nearly three feet 
and resulting in rising reservoir levels. Unfortunately, a historically dry period has again settled in for 
the beginning of 2022, continuing the dry WY 2021 trend.  

WY 2021 was the second driest year on record (1896 to 2021) for statewide precipitation and was 
exacerbated by a dry WY 2020. This two-year dry period continues an arid trend California has been 
experiencing in the 21st century, including the three-year drought of 2007-2009 and the five-year 
drought of 2012-нлмсΦ ²¸ нлмт ǿŀǎ /ŀƭƛŦƻǊƴƛŀΩǎ ǎŜŎƻƴŘ ǿŜǘǘŜǎǘ ƻƴ ǊŜŎƻǊŘ ŀƴŘ ŜƴŘŜŘ ǘƘŜ ŘǊƻǳƎƘǘ 
emergency for many, but not all counties in the state.  WY 2018 reverted to dry conditions that were 
only briefly relieved by a modestly above normal WY 2019.  

/ŀƭƛŦƻǊƴƛŀΩǎ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ climate directly influences groundwater use, with more being used when 
surface water supplies are limited. Figure 1 (below) displays the annual statewide precipitation in 
California ǎƛƴŎŜ мфтсΦ 5ǳǊƛƴƎ ŘǊȅ ǇŜǊƛƻŘǎΣ /ŀƭƛŦƻǊƴƛŀΩǎ groundwater basins, our natural storage 
infrastructure, are the largest source of stored water used to supply the State.  

 
Figure 1: Statewide Annual Precipitation, NOAA National Centers for Environmental Information, (Climate at Glance: U.S. Time Series, 
Precipitation).  2021 Water Year Data uses projected totals based off mean precipitation levels from September 1896 to 2021 means.

https://water.ca.gov/water-basics/drought
https://www.ncdc.noaa.gov/cag/global/time-series
https://www.ncdc.noaa.gov/cag/global/time-series


While precipitation drives the hydrologic system in California, the snowpack, reservoirs, and 
ƎǊƻǳƴŘǿŀǘŜǊ ōŀǎƛƴǎ ǇǊƻǾƛŘŜ ǘƘŜ {ǘŀǘŜΩǎ ǿŀǘŜǊ ǎǘƻǊŀƎŜ. The total storage capacity ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ рмр 
groundwater basins has been estimated to be between 850 and 1,300 million acre-feet (MAF) 
(California Department of Water Resources 1975). After taking into account that less than half the 
groundwater is available for use because it is either too deep to be pumped economically or of poor 
quality, ǘƘŜ ǎǘŀǘŜΩǎ ǳǎŀōƭŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎǘƻǊŀƎŜ is approximately 8 to 12 times larger than the 
combined storage capacity (50 MAF) of all major reservoirs and 25-85 times larger than the combined 
storage capacity (15 MAF) of the Snowpack in California (Figure 2).  

 
Figure 2: Relative Storage Volumes in Snowpack, Reservoirs, and Groundwater Aquifers. 

Groundwater basins act as a buffer between wet and dry periods, balancing out the variability in 
annual snowpack and reservoir storage by providing additional storage capacity in wet years and 
additional supply in dry years. Managing and protecting this buffer is especially important as more than 
80 percent of Californians depend on groundwater for some portion of their water supply. Some 
communities rely entirely on groundwater for drinking water, and it is a critical resource for many 
farms, urban areas, and ecosystems across the State. Snowpack and reservoir storage contribute a 
ƭŀǊƎŜ ǇŜǊŎŜƴǘŀƎŜ ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ (DWR Current Conditions); however, in dry years 
groundwater provides ǳǇ ǘƻ сл ǇŜǊŎŜƴǘ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅΦ Other important pieces of 
CaliforniaΩǎ water supply portfolio include conservation, desalination, and water reuse. 

Impacts such as increased land subsidence and dry wells can occur as groundwater levels decline. Land 
subsidence has been documented throughout the last century in certain areas of the state resulting in 
over 30 feet of vertical displacement in localized areas (USGS Land Subsidence) and damage to well 
heads, levees, flood control structures, water conveyance facilities, highways and other infrastructure. 
DWR provides subsidence data on the /ŀƭƛŦƻǊƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊ [ƛǾŜ ǿŜōǎƛǘŜ, and has maintained a dry 
well reporting system since the last drought period from 2012-2016 in which thousands of dry well 
reports were received. Historically more new groundwater wells are installed in California during 
extended dry periods and drought, adding to pressure on the resource. This is due to several factors 
including wells going dry, concerns about wells going dry, and concerns about increased groundwater 
regulations. 

The Department of Water Resources is committed to assisting state, tribal, and federal partners, local 
groundwater managers and interested parties learn more about groundwater and cooperatively work 
to sustain this precious resource for future generations. The Sustainable Groundwater Management 

https://pubs.usgs.gov/fs/2016/3062/fs20163062.pdf
https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118
https://water.ca.gov/Current-Conditions
https://www.usgs.gov/special-topics/water-science-school/science/land-subsidence?qt-science_center_objects=0#qt-science_center_objects
https://sgma.water.ca.gov/CalGWLive/#subsidence
https://mydrywell.water.ca.gov/report/
https://mydrywell.water.ca.gov/report/


Office provides assistance through technical support, facilitation support, grant funding, and hosts a 
series of data and tools to support groundwater management. For the latest groundwater conditions 
across California, please visit /ŀƭƛŦƻǊƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊ [ƛǾŜ. If you are interested in learning more 
about groundwater in California, ǿŜ ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ǊŜŀŘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ƭŀǘŜǎǘ groundwater 
report /ŀƭƛŦƻǊƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊ ¦ǇŘŀǘŜ нлнлΦ    

Photo 2: DWR Staff Measure the Groundwater Level in a Monitoring Well Located North of Sacramento, California.   

 

Status of CaliforƴƛŀΩǎ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǘƛƻƴǎ 

Groundwater Levels   

Changes in groundwater levels, especially groundwater level declines during drought, can indicate 
potential vulnerabilities to groundwater wells and the environment. Groundwater level data also 
provide valuable information on seasonal fluctuations, long-term changes, and trends in groundwater 
storage. Groundwater levels are measured on a regular schedule in a variety of groundwater wells 
located throughout the state with late water year measurements capturing the post-irrigation seasonal 
low groundwater levels. The data are collected by the Department of Water Resources (DWR) and also 
reported to DWR by California Statewide Groundwater Elevation Monitoring (CASGEM) Entities, 
Groundwater Sustainability Agencies implementing the Sustainable Groundwater Management Act 
(SGMA), local agencies, and private well owners.  

The first section of this report uses maps to depict how groundwater levels have changed over time 
using two different analytical methods. One method, groundwater level change maps, show the 
change in groundwater levels between two different years, measured in the fall timeframe. The second 
method uses trend analysis of water levels for wells having at least 10 annual water yearΩǎ (October to 
September) measurements over a 20-year period to illustrate the statistical magnitude and direction of 
groundwater level change (ŀ ǿŜƭƭΩǎ water level increasing or decreasing trend over time).  

https://sgma.water.ca.gov/CalGWLive/
https://water.ca.gov/programs/groundwater-management/bulletin-118
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management
https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management


The groundwater level change maps (Figures 3 - 6) compare the fall 2021 groundwater level values to 
the values from fall 2020, 2018, 2016, and 2011 (one, three, five, and ten-year comparisons). The 
groundwater level change maps display groundwater level increases and decreases in wells and 
summarize data by hydrologic region. Table 1 shows a breakdown of the information shown in the 
groundwater level change maps. Water Year Type as defined by the Sacramento River 8-Station Index, 
Department of Water Resources, California Data Exchange Center, WSIhist (ca.gov). 

Table 1: Statistical Summary of Groundwater Level (GWL) Changes from Fall 2021 (As Shown in Figures 3-6) 

Period (Water Year Types) 
Total 
Well 

Count 

Decrease 
 > 25 ft 

Decrease 
5 to 25 ft 

Change 
+/- 5 ft 

Increase 
 5 to 25 ft 

Increase 
>25 ft 

1-Year GWL Change 
(Critical vs Dry): 

2021 compared to 2020 
4,743 8.3% 35.7% 48.4% 5.4% 2.2% 

3-Year GWL Change 
(Critical vs Below Normal): 

2021 compared to 2018 
4,333 9.3% 31.0% 44.0% 12.6% 3.1% 

5-Year GWL Change 
(Critical vs Below Normal):  

2021 compared to 2016 
4,076 7.0% 26.0% 46.2% 15.8% 4.9% 

10-Year GWL Change 
(Critical vs Wet): 

2021 compared to 2011 
3,391 27.3% 38.5% 26.1% 5.5% 2.5% 

Groundwater level measurements are often plotted on a time-series chart called a hydrograph to show 
how the groundwater level has changed over time. Below (Photo 3) is an actual hydrograph from a well 
in San Joaquin County showing groundwater level changes from 1950 to present.  

Photo 3: Example Hydrograph Showing Groundwater Level Changes in a Monitoring Well south of Stockton, California.  

http://cdec4gov.water.ca.gov/reportapp/javareports?name=WSIhist


The one-year change map (Figure 3) shows more declines than increases in groundwater levels as 
expected in the second year of statewide drought conditions. Measurements from approximately 44 
percent of measured wells show more than five feet of decline in groundwater level, and only seven 
percent show more than five feet of increase in water levels.  

 
Figure 3: Statewide and Hydrologic Region groundwater level change map for one-year period between Fall 2020 and 2021. See Table 1 
for specific groundwater level statistics. Map and charts based on available data from the DWR Water Data Library as of 01/14/2022. 

https://wdl.water.ca.gov/

