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INTRODUCTION
In the last decade, California—along with the rest of the 
world—has entered a new phase of climate change. The 
changes that scientists predicted have started to arrive. 
California’s already variable climate is growing increasingly 
volatile and unpredictable: The dry periods are hotter and 
drier, and the wet periods—lately too few and far 
between—are warmer and often more intense.
Across the state, water and land managers are being forced to respond in real time to 
changes that were once hard to imagine. The snowpack—that once-reliable annual 
source of water—is diminishing as temperatures rise. Water withdrawals during 
multi year droughts are depleting the state’s reservoirs and groundwater basins. Hun-
dreds of thousands of acres of farmland come out of production during droughts; fur-
ther reductions will be needed to restore our groundwater basins to balance. And 
mammoth floods could eventually devastate our currently parched state. Warming is 
also intensifying water quality problems, such as harmful algal blooms. These changes 
are posing widespread challenges for our businesses, communities, and ecosystems—
and often hitting low-income residents the hardest.

This report considers the state of water in California: What changes are we seeing now, 
and what should we expect in the near future? Then it examines how these climate shifts 
will impact urban and rural communities, agriculture, and the environment. Finally, it 
explores wet-year strategies that will help Californians get through the dry years.

The challenges are real, but there is reason for hope. California still possesses an 
abundance of resources, both natural and human. It’s a global center of innovation 
and an agricultural powerhouse. California is also a renewable energy leader with 
massive growth potential. And the state has proven that it’s capable of passing big 
reforms to address major problems, from groundwater overdraft to climate change. 
Californians have the will to confront these crises, and the funding to take action. In 
short, we have all the tools to thrive, even in this unpredictable—and at times nearly 
unrecognizable—climate.
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https://www.ppic.org/wp-content/uploads/priorities-for-californias-water-sources-2022.pdf
https://www.ppic.org/wp-content/uploads/priorities-for-californias-water-sources-2022.pdf
https://www.ppic.org/wp-content/uploads/priorities-for-californias-water-sources-2022.pdf
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The moment to sound the alarm has passed. It’s time now to accept what’s happening 
and roll up our sleeves. We must put all our resources into responding calmly, with 
data and a clear goal: To protect people and the environment from the worst impacts 
of our changing climate. California is not just an example to the nation, it’s a global 
player: Others follow where we lead. And how we handle this new reality will have 
global repercussions. We can model how to manage uncertainty while keeping equity 
at the forefront of our planning efforts. We can show that the Golden State can contin-
ue to thrive by embracing innovations—and broad-based partnerships across sectors 
and regions—that allow us to do more with less. 

Ellen Hanak 
Director, PPIC Water Policy Center

“During the dry years, the people forgot about the rich years, and when the wet 

years returned, they lost all memory of the dry years. It was always that way.” 

—john steinbeck, east of eden

https://www.ppic.org/blog/how-water-justice-groups-view-groundwater-sustainability-planning/
https://www.ppic.org/blog/forging-connections-to-provide-safe-drinking-water/
https://www.ppic.org/blog/forging-connections-to-provide-safe-drinking-water/
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CONTINUING CHANGE 
As California’s climate changes, policy and regulatory frameworks must move quickly 
to keep up: 

Warmer, drier conditions reveal weaknesses in supply systems: There is growing sci-
entific consensus that conditions have changed, making droughts more intense. Over 
the past two years, low rainfall, warming, an increasingly thirsty atmosphere, and loss-
es in snowpack have broken two of our most important water supply systems, causing 
hardship across California. In 2021, all runoff in the Delta watershed was used either 
upstream of the Delta (85%) or within the Delta (15%), leaving nothing for managing 
water quality or the environment. To avert a crisis, meager supplies in state and federal 
reservoirs were drawn down, water quality standards were relaxed, and rock barriers 
were installed in the Delta to keep salinity at bay. And following more than two decades 
of “megadrought” in the Colorado Basin, reservoir levels are so low that near-term sup-
ply cuts are likely. Finally, many rivers, lakes, and estuaries are being impacted by 
declining water quality, including increases in harmful algal blooms.  

But big policy and regulatory changes are underway: The state has adopted plans to 
improve supply reliability—including the governor’s new Water Supply Strategy—
while continuing to move forward on implementing the Sustainable Groundwater 
Management Act (SGMA) and supplying water to rural communities impacted by 
drought. The State Water Board—having learned key lessons from the last drought—
has become more nimble at ordering cutbacks in times of shortage. The state continues 
to update water quality and flow standards for the Delta watershed, and to negotiate 
draft voluntary agreements to meet environmental objectives. The federal government 
is prompting Colorado River users to take urgent efforts to reduce demand. State–
federal cooperation on water management has also been increasing, including for 
operations of two large water projects: the Central Valley Project (CVP) and the State 
Water Project (SWP).  

And funding is starting to appear: Responding to changing conditions will require 
significant and sustained funding. The federal Bipartisan Infrastructure Law allocated 
$3.5 billion to improve water infrastructure in California, with an emphasis on under-
served communities, along with $8 billion for western water infrastructure. The Infla-
tion Reduction Act provides another $4 billion to support western drought manage-
ment. And over the past three years the state legislature has authorized more than 
$8 billion to improve water supply and river and wetland ecosystems. 

Still, we must learn to thrive with less: Changes in policy and regulation, along with 
increased funding, are all positive steps in adapting to rapid drought intensification. 
But even if we do everything right, water supplies are likely to decline. This is the 
elephant in the room. The grand challenge for 21st-century water management in 
California is learning how to thrive with less.

LEARN MORE

“Our Experts Weigh in on the Drought.” 
Hanak et al., PPIC Blog, 2022.

Tracking Where Water Goes in a Changing 
Sacramento–San Joaquin Delta. Gartrell 
et al., PPIC, 2022.

“A Shrinking River Inspires Growing 
Collaboration.” Bardeen, PPIC Blog, 2022.

“Last Week’s Storm: The Good, the Bad, and 
the Inconclusive.” Mount, PPIC Blog, 2021.

https://www.energy.ca.gov/sites/default/files/2019-11/Statewide_Reports-SUM-CCCA4-2018-013_Statewide_Summary_Report_ADA.pdf
https://journals.ametsoc.org/view/journals/hydr/23/4/JHM-D-21-0163.1.xml
https://www.ppic.org/publication/policy-brief-tracking-where-water-goes-in-a-changing-sacramento-san-joaquin-delta/
https://www.nature.com/articles/s41558-022-01290-z
https://www.doi.gov/pressreleases/interior-department-announces-actions-protect-colorado-river-system-sets-2023
https://www.doi.gov/pressreleases/interior-department-announces-actions-protect-colorado-river-system-sets-2023
https://mywaterquality.ca.gov/habs/
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://www.waterboards.ca.gov/drought/resources-for-water-rights-holders/docs/curtailments-2022.pdf
https://files.resources.ca.gov/voluntary-agreement-draft-page/
https://www.circleofblue.org/2022/world/colorado-river-states-face-deeper-water-cuts-with-more-on-the-way/
https://www.fws.gov/project/central-valley-project-and-california-state-water-project-consultation
https://www.whitehouse.gov/wp-content/uploads/2021/08/CALIFORNIA_The-Infrastructure-Investment-and-Jobs-Act-State-Fact-Sheet.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/08/CALIFORNIA_The-Infrastructure-Investment-and-Jobs-Act-State-Fact-Sheet.pdf
https://www.congress.gov/bill/117th-congress/house-bill/3684
https://www.congress.gov/bill/117th-congress/house-bill/5376/text
https://www.ebudget.ca.gov/2022-23/pdf/Enacted/BudgetSummary/FullBudgetSummary.pdf
https://www.ebudget.ca.gov/2022-23/pdf/Enacted/BudgetSummary/FullBudgetSummary.pdf
https://www.ppic.org/blog/our-experts-weigh-in-on-the-drought/
https://www.ppic.org/publication/policy-brief-tracking-where-water-goes-in-a-changing-sacramento-san-joaquin-delta/
https://www.ppic.org/publication/policy-brief-tracking-where-water-goes-in-a-changing-sacramento-san-joaquin-delta/
https://www.ppic.org/blog/a-shrinking-river-inspires-growing-collaboration/
https://www.ppic.org/blog/a-shrinking-river-inspires-growing-collaboration/
https://www.ppic.org/blog/last-weeks-storm-the-good-the-bad-and-the-inconclusive/
https://www.ppic.org/blog/last-weeks-storm-the-good-the-bad-and-the-inconclusive/
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WATER FOR 
COMMUNITIES
Reliable, safe, and affordable water supplies are 
essential for the well-being of communities throughout 
California and the economic activity they support. But 
the local and regional utilities that provide water for 
these communities—both urban and rural—face some 
significant challenges in procuring these supplies. 
These challenges are not equal everywhere.  
The state’s communities are using roughly the same amount of water as in the late 
1980s, despite growing by more than 10 million residents. Per-capita water use has 
declined over time, thanks to water-saving indoor plumbing fixtures and appliances, 
better leak detection, and, more recently, efforts to reduce outdoor water use with less 
thirsty landscaping and more efficient irrigation systems. These long-term conserva-
tion measures help make the most of available water. Continued progress is still possi-
ble in many communities—especially for outdoor water use—and will be even more 
important if available supplies decline in the future.   

During droughts, utilities often call on their customers to save additional water to help 
manage shortages. Efforts to encourage such reductions have varied across the state 
during the current drought, reflecting differences in local supply conditions. And 
while conservation is becoming a way of life in California’s communities, it is not 
enough to rely solely on conservation to meet demand. Unless they can tap alternative 
sources of supplies, communities that have already attained low levels of per-capita 
use are more vulnerable during droughts, because they have less flexibility to further 
reduce water use. 

When shortages loom, most large, urban utilities can also call on a portfolio of supply 
sources to avoid disruptions for their residential and business users. Indeed, these utili-
ties have made great strides in investing in water supply infrastructure. But smaller, 

“Droughts will become more 

frequent, longer, and more severe. 

Yet there are striking differences 

across hydrologic regions and 

service areas in the pace, degree, 

and timeframe for these changes. 

We need to understand those 

differences to decide where to 

invest.” – ken jenkins, cal water

https://www.ppic.org/publication/water-use-in-california/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/blog/are-californias-cities-conserving-enough-water/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
https://www.ppic.org/blog/a-large-california-water-utility-prepares-for-climate-change/
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rural utilities are often isolated and more vulnerable to impacts such as dry wells and 
poor water quality. The tens of thousands of Californians who rely on domestic wells 
face similar challenges. Over the past two years, numerous small water systems have 
faced shortages and more than 2,000 domestic wells have gone dry. Under SGMA, 
groundwater sustainability agencies now have a responsibility to mitigate the impacts 
of groundwater overdraft on rural drinking-water wells, but these efforts are still in 
early stages. And while emergency measures for small community water supplies were 
deployed more readily in this drought, long-term solutions are more challenging to 
implement. The responsibility for making the needed changes—such as developing 
water supply plans for small communities—often rests with understaffed and over-
stretched county and local governments.

It is essential for California’s economy and well-being that urban and rural communi-
ties increase the resilience of their supplies. This will involve a portfolio of actions along 
with unprecedented regional cooperation. Urban communities will need to continue 
their efforts to manage long-term demand while making significant investments in sup-
plies, including building more interconnections with other communities, new surface 
and underground storage, new reuse and recycling projects, and more stormwater cap-
ture systems. Ongoing investments will also be essential to protect water quality.

The state also needs to redouble its efforts to provide reliable, safe supplies to under-
served rural communities that rely on small water utilities or domestic wells. Utility 
consolidation and connection with other water systems can help in many places, as 
can support for upgrades of domestic wells and joint investments in new supplies. And 
local governments, with help from the state, need to accelerate the implementation of 
SGMA sustainability plans to protect water supplies for rural communities from 
increasing drought intensity. Finally, addressing affordability concerns for low-income 
Californians must be an ongoing priority in both urban and rural settings.  

LEARN MORE

Building Drought Resilience in California’s 
Cities and Suburbs. Mitchell et al., 
PPIC, 2017.

Access to Safe Drinking Water. Chappelle 
et al., PPIC, 2021.

Water Affordability in California. Chappelle 
et al., PPIC, 2021.

“How Are California’s Cities Managing the 
Drought?” Escriva-Bou et al., PPIC 
Blog, 2021.

Groundwater and Urban Growth in the 
San Joaquin Valley. Ayres et al., PPIC, 2021.

“Everything we do is about public 

health and protecting the environ-

ment. That’s a water utility’s role.”  

– clifford chan, east bay 

municipal utilities district

“Your access to safe drinking 

water should not be determined 

by your address.” – ryan jensen,  

community water center

https://www.ppic.org/publication/access-to-safe-drinking-water/
https://www.ppic.org/publication/access-to-safe-drinking-water/
https://mydrywell.water.ca.gov/report/
https://www.ppic.org/blog/testimony-implementing-sgma-at-ground-zero-challenges-and-opportunities-for-the-san-joaquin-valley/
https://www.ppic.org/blog/testimony-implementing-sgma-at-ground-zero-challenges-and-opportunities-for-the-san-joaquin-valley/
https://www.ppic.org/blog/consolidating-small-water-systems-is-a-springboard-to-water-justice/
https://www.ppic.org/blog/consolidating-small-water-systems-is-a-springboard-to-water-justice/
https://www.ppic.org/blog/commentary-how-better-data-can-help-california-avoid-a-drinking-water-crisis/
https://www.ppic.org/publication/groundwater-and-urban-growth-in-the-san-joaquin-valley/#:~:text=The%20San%20Joaquin%20Valley%20is,land%20subsidence%20and%20drying%20wells.
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/publication/access-to-safe-drinking-water/
https://www.ppic.org/publication/water-affordability/
https://www.ppic.org/blog/how-are-californias-cities-managing-the-drought/
https://www.ppic.org/blog/how-are-californias-cities-managing-the-drought/
https://www.ppic.org/publication/groundwater-and-urban-growth-in-the-san-joaquin-valley/
https://www.ppic.org/publication/groundwater-and-urban-growth-in-the-san-joaquin-valley/
https://www.ppic.org/blog/when-you-know-better-do-better-a-water-agencys-journey-through-the-pandemic/
https://www.ppic.org/blog/consolidating-small-water-systems-is-a-springboard-to-water-justice/
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WATER FOR 
AGRICULTURE
Agriculture faces a unique challenge in adapting to the 
declining reliability of water supplies. California is the 
nation’s agricultural powerhouse, accounting for 12 percent 
of agricultural production in 2021—including more than 70 
percent of the nation’s fruits and nuts. This sector produces 
annual revenues of more than $50 billion, employs more 
than 420,000 people, and supports large food and 
beverage processing industries. But California agriculture 
wouldn’t exist without the elaborate network of surface 
water and groundwater supplies needed for irrigation.
During severe droughts, farmers reduce irrigated acreage—last year, they fallowed 
about 400,000 acres (about 6% of 2018 acreage), and this year that number will be 
considerably higher. Where possible, farmers also pump additional groundwater to 
make up for lower surface supplies. This pumping keeps cropland in production, but it 
also aggravates a longer-term challenge for many groundwater basins: For decades, 
farming regions like the San Joaquin Valley and the Central Coast have been relying 
on unsustainable groundwater pumping to meet demands. SGMA—the groundwater 
sustainability law enacted in 2014—is designed to bring overpumping to an end by 
the early 2040s.

As earlier PPIC studies have shown, the San Joaquin Valley—the state’s largest farm-
ing region—has been overdrafting groundwater by close to 2 million acre-feet annual-
ly, or roughly 10 percent of current use. Achieving sustainability will require both 
demand reduction and supply augmentation. Even with new supply investments, at 
least 500,000 acres of land will likely need to come out of intensively irrigated produc-
tion on a long-term basis. 

The challenge of meeting SGMA requirements is compounded by projected climate-
related declines in available water supplies. Warmer, drier droughts make it harder to 
recharge groundwater basins, increasing pressure to reduce demands through land 
fallowing. There is also great uncertainty over future water availability due to several 

“We’ve never had this little surface 

water in the Sacramento Valley. . . . 

We’re worried about the thou-

sands of jobs that will be lost, and 

the hundreds of suppliers. . . . 

Those [impacts] trickle down.”  

– nicole montna van vleck, 

montna farms

https://data.ers.usda.gov/reports.aspx?ID=17844
https://data.ers.usda.gov/reports.aspx?ID=17844
https://data.ers.usda.gov/reports.aspx?ID=17844#P24f8c1dfdce045969f669f4a91168e85_2_251iT0R0x58
https://data.ers.usda.gov/reports.aspx?ID=17844#P24f8c1dfdce045969f669f4a91168e85_2_251iT0R0x58
https://www.ppic.org/publication/policy-brief-drought-and-californias-agriculture/
https://www.ppic.org/publication/policy-brief-drought-and-californias-agriculture/
https://www.ppic.org/publication/policy-brief-drought-and-californias-agriculture/
https://www.ppic.org/wp-content/uploads/0219ehr-appendix-a.pdf
https://www.ppic.org/wp-content/uploads/0219ehr-appendix-a.pdf
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
https://www.ppic.org/blog/video-farming-in-a-state-of-extremes/
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LEARN MORE

“Drought Requires New Strategies for 
Managing Cropland.” Ayres and Peterson, 
CalMatters, 2022.

Drought and California’s Agriculture. 
Escriva-Bou et al., PPIC, 2022.

“Implementing SGMA at Ground Zero: 
Challenges and Opportunities for the San 
Joaquin Valley.” Hanak and Escriva-Bou, 
PPIC Blog, 2022.

Improving California’s Water Market. Ayres 
et al., PPIC, 2021.

ongoing regulatory processes, including the update of the Bay-Delta water quality 
control plan and the reconsultation over the long-term coordinated operations of the 
CVP and SWP. And with severe shortages on the Colorado River, farmers in Imperial 
County—who hold some of the most senior water rights in the basin—are being 
called on to reduce their use. 

All trends point toward a reduction in irrigated agriculture in California over the next 
few decades as water use comes into balance with water availability. Our earlier 
research has shown that there are ways to soften the economic and social impacts for 
agriculture and regional economies through water trading to put water on the most 
economically productive lands; groundwater banking to manage risks; and investing 
in new surface and underground storage and conveyance to augment supplies, 
including through partnerships with urban areas. Strategic land repurposing can also 
reduce the economic and environmental costs of land fallowing, like increased dust. 
This will entail encouraging growers to shift some lands to alternative uses, such as 
water-limited farming and grazing, wildlife habitat, and solar farms. These actions 
will require unprecedented coordination and integration, along with incentives for 
growers and social safety net investments to support transitions in impacted 
communities. State and federal funding will surely help.  

But it is important to dispel a common myth. There will be no “end to agriculture” as 
some have envisioned; the agricultural industry and the communities it supports can 
continue to thrive. Even with these reductions in available water and the associated 
decrease in irrigated farmland, California will continue to be the nation’s most pro-
ductive agricultural state. (The closest behind is Iowa, with $35 billion in production 
in 2021.) California’s farmers have shown an extraordinary capacity for adaptation 
to changes in prices, technology, and the regulatory environment. This will continue 
into the indefinite future, even though the total footprint of irrigated agriculture is 
likely to shrink. 

“Farmers are going to be the 

solution, not just for water but 

for climate change.”  

– don cameron,  

terranova ranch and  

california board of food 

and agriculture

“There’s a legitimate quantitative 

limit to how much water can be 

extracted and utilized. Land 

fallowing programs and policies, 

cover cropping, and restoration . . . 

are all critical to land repurposing.” 

– reyn akiona, tule subbasin

https://www.ppic.org/blog/commentary-drought-requires-new-strategies-for-managing-cropland/
https://www.ppic.org/blog/commentary-drought-requires-new-strategies-for-managing-cropland/
https://www.ppic.org/publication/policy-brief-drought-and-californias-agriculture/
https://www.ppic.org/blog/testimony-implementing-sgma-at-ground-zero-challenges-and-opportunities-for-the-san-joaquin-valley/
https://www.ppic.org/blog/testimony-implementing-sgma-at-ground-zero-challenges-and-opportunities-for-the-san-joaquin-valley/
https://www.ppic.org/blog/testimony-implementing-sgma-at-ground-zero-challenges-and-opportunities-for-the-san-joaquin-valley/
https://www.ppic.org/publication/improving-californias-water-market/
https://www.ppic.org/publication/improving-californias-water-market/
https://www.ppic.org/publication/improving-californias-water-market/
https://www.ppic.org/publication/water-partnerships-between-cities-and-farms-in-southern-california-and-the-san-joaquin-valley/
https://www.ppic.org/publication/land-transitions-and-dust-in-the-san-joaquin-valley/
https://www.ppic.org/publication/exploring-the-potential-for-water-limited-agriculture-in-the-san-joaquin-valley/
https://www.ppic.org/blog/sgma-could-bolster-habitat-restoration-in-the-san-joaquin-valley/
https://www.ppic.org/publication/solar-energy-and-groundwater-in-the-san-joaquin-valley/
https://data.ers.usda.gov/reports.aspx?ID=17844
https://data.ers.usda.gov/reports.aspx?ID=17844
https://www.ppic.org/blog/video-seizing-the-drought/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
https://www.ppic.org/blog/the-challenges-of-using-less-water-in-the-southern-san-joaquin-valley/
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WATER FOR THE 
ENVIRONMENT
California’s freshwater biodiversity has been declining for 
decades, along with overall ecosystem health. Reduced 
runoff and increases in temperature are making matters 
worse. Fish and wildlife populations that are in poor 
shape tend to be less resilient to increasing drought 
intensity, struggling to survive drought and recover when 
wet years return. And drought can lead to fundamental 
changes in ecosystem conditions as temperatures 
increase, water quality declines, and non-native species 
take hold. These factors have likely played a major role in 
the decline of the Sacramento–San Joaquin Delta.  
Despite years of regulation and substantial investments, more than 80 percent of 
native freshwater fishes are in decline and almost half the runs of steelhead and salm-
on are facing extinction by the end of the century. For several species, extinction 
appears imminent. The challenge in reversing species declines is related to the many 
factors that contribute to ecosystem degradation—including land use changes, loss of 
physical habitat, poor fisheries and hatchery management, discharges of pollutants, 
and the introduction of invasive species. But it is the way we manage water—an essen-
tial ingredient for freshwater ecosystem health—that is the most contentious subject. 

The current approach to environmental water management emphasizes minimum 
flow and water quality standards to meet the needs of fish protected by state and feder-
al endangered species acts. This single-species focus tends to overlook the needs of the 
broader ecosystem and fails to acknowledge that healthy ecosystems provide an array 
of benefits for people—supporting recreation and cultural values, sustaining commer-
cial and subsistence fishing, and serving as important natural infrastructure to man-
age floods, recharge groundwater, and improve water quality.

“Because of severe wetlands loss 

in the Central Valley, birds face 

drought conditions every year. 

The Central Valley Improvement 

Act provided a more consistent 

water supply. This has . . . 

improved wetland resilience by 

reducing the impacts of severe 

droughts.” – jeanne brantigan, 

the nature conservancy

https://wildlife.ca.gov/Conservation/SSC/Fishes
https://wildlife.ca.gov/Conservation/SSC/Fishes
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/blog/how-green-is-my-water/
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/eap.2243
https://conbio.onlinelibrary.wiley.com/doi/pdf/10.1111/csp2.474
https://conbio.onlinelibrary.wiley.com/doi/pdf/10.1111/csp2.474
https://californiawaterblog.com/2017/05/16/the-future-of-californias-unique-salmon-and-trout-good-news-bad-news/
https://californiawaterblog.com/2017/05/16/the-future-of-californias-unique-salmon-and-trout-good-news-bad-news/
https://www.ppic.org/blog/reducing-flood-risk-in-the-central-valley/
https://www.ppic.org/blog/reducing-flood-risk-in-the-central-valley/
https://water.ca.gov/News/Blog/2022/Aug-22/How-Aquifer-Recharge-Reduces-Flood-Risk
https://www.nature.com/articles/s41586-020-03042-5
https://www.ppic.org/blog/water-for-wildlife-refuges-30-years-of-the-cvpia/
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The current approach also establishes the environment as a constraint on water man-
agement operations, rather than a principal management objective like water supply, 
hydropower, and flood control. Furthermore, rivers and streams that don’t support 
listed species are often left unprotected.

California needs a change in course on ecosystem management to adapt to rapidly 
changing conditions.  Ecosystem health needs to become an explicit objective of water 
management, rather than merely a constraint. This approach—often referred to as 
ecosystem-based management—integrates the environment into all phases of decision-
making, effectively giving the environment a seat at the table. It also increases flexibility 
in how and when water is used (e.g., allocating environmental water as “functional 
flows” to get the most ecosystem benefit), while allowing other users to plan 
accordingly and with greater certainty. Making this work may require establishing 
assets for the environment—such as water budgets, reservoir storage space, and 
funding to restore physical habitat—that can be flexibly used to adapt to changing 
conditions.  

The most difficult impediment to adopting this strategy, however, will be setting priori-
ties. Conditions are changing fast, and the state needs to articulate the most important 
and immediate actions required to preserve biodiversity and build drought resilience for 
freshwater ecosystems. This should include designating specific areas for concentrated 
investments (e.g., biodiversity hotspots and population strongholds), rebuilding resil-
ience where possible, and conserving climate refugia (areas naturally buffered from cli-
mate change). Accelerating the pace and scale of physical habitat improvements 
through more nimble permitting is also vital. This year’s statewide Programmatic Bio-
logical Opinion for restoration programs is a major step in the right direction.

The extensive portfolio of actions provided in the governor’s Water Supply Strategy 
left the environment out, stating only the desire to not cause additional harm. This 
approach is no longer sufficient. Water supplies for the environment—and the multiple 
benefits provided by healthy ecosystems—should be the third leg of this strategy, 
along with water for communities and farms. And the state needs a strategy to help 
ecosystems—California’s vital natural infrastructure—adapt to the impacts of warm-
ing and drying.

LEARN MORE

“Newson’s Water Strategy Needs to Go a 
Step Further.” Null and Mount, 
CalMatters, 2022.

Storing Water for the Environment. Null et 
al., PPIC, 2022.

Making the Most of Water for the 
Environment. Grantham et al., PPIC, 2020.

Advancing Ecosystem Restoration with 
Smarter Permitting. Grenier et al., 
PPIC, 2021.

“Nature is the engineer of the 

21st century. Nature-based 

solutions will help us get seven 

benefits for every dollar we put 

in.” – letitia grenier, san 

francisco estuary institute

“Dos Rios Ranch Preserve is 

California’s largest floodplain 

restoration project ever. . . . 

Thousands of acres of reconnect-

ed floodplains are thriving as 

wildlife habitat. The whole complex 

has . . . served as a shock absorber, 

taking pressure off floodwater 

further downstream.” – julie 

rentner, river partners

https://www.ppic.org/publication/a-path-forward-for-californias-freshwater-ecosystems/
https://www.ppic.org/publication/making-the-most-of-water-for-the-environment/
https://www.ppic.org/publication/making-the-most-of-water-for-the-environment/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/storing-water-for-the-environment/
https://www.ppic.org/publication/advancing-ecosystem-restoration-with-smarter-permitting-case-studies-from-california/
https://suscon.org/blog/2022/09/fws-pbo-pr/
https://suscon.org/blog/2022/09/fws-pbo-pr/
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://www.ppic.org/blog/commentary-newsoms-water-strategy-needs-to-go-a-step-further/
https://www.ppic.org/blog/commentary-newsoms-water-strategy-needs-to-go-a-step-further/
https://www.ppic.org/publication/storing-water-for-the-environment/
https://www.ppic.org/publication/making-the-most-of-water-for-the-environment/
https://www.ppic.org/publication/making-the-most-of-water-for-the-environment/
https://www.ppic.org/publication/advancing-ecosystem-restoration-with-smarter-permitting-case-studies-from-california/
https://www.ppic.org/publication/advancing-ecosystem-restoration-with-smarter-permitting-case-studies-from-california/
https://www.ppic.org/blog/video-seizing-the-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
https://www.ppic.org/blog/californias-rivers-could-help-protect-the-state-from-flood-and-drought/
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WET-YEAR STRATEGIES
During drought, it is easy to forget that California also has 
wet years and occasionally very large, damaging floods. 
Indeed, even in dry years there are often large storms. 
Climate models do not project a California that is in a 
permanent state of drought: Rather, the state will 
continue to experience wet and dry periods. But drought 
intensity and storm intensity are both increasing, which is 
likely a signature of climate warming.  
The shift to drier dry years and wetter wet years makes it imperative that all of 
California’s water systems develop comprehensive wet-year strategies that take full 
advantage of times of abundance, while also ensuring public safety from floods. For 
urban areas, this means doing a better job of capturing and storing storm runoff. 
Farms should maximize groundwater recharge—and do so, where possible, in places 
that also boost supplies for rural communities and do not harm water quality. And for 
freshwater ecosystems, wet years are essential for recovering from drought and key to 
building drought resilience.  

The state is making important strides in this regard. Flood-managed aquifer recharge 
on farms is gaining considerable momentum, particularly in the San Joaquin Valley. 
The seven Proposition 1 Water Storage Investment Program projects are all focused on 
storing water during wet periods, with a portion going to augment environmental 
flows when it’s dry. There is growing interest in making major investments in 
conveyance infrastructure for recharge and establishing groundwater banks. Cities—
particularly in the South Coast—are developing new stormwater capture systems. 
And reservoir operators are using new forecasting models to better manage the trade-
offs between flood protection and water supply during storms.  

Despite this progress, there are some important cautions here. More work is needed 
on how and when to store wet-year water in ways that benefit the environment and 
do not harm other water users. A related question to resolve is: Who pays for this 

“The state has identified floodwater 

capture as a priority solution to 

groundwater overdraft. We would 

benefit from a collective and 

streamlined approach from the 

permitting agencies. Getting all 

your ducks in a row is more compli-

cated than it should be.” – joe 

hopkins, aliso water district

https://climateassessment.ca.gov/state/overview/
https://www.nature.com/articles/s41558-018-0140-y
https://www.nature.com/articles/s41558-018-0140-y
https://water.ca.gov/News/Blog/2022/Aug-22/How-Aquifer-Recharge-Reduces-Flood-Risk
https://www.ppic.org/blog/the-environmental-benefits-of-the-water-storage-investment-program/
https://www.ppic.org/wp-content/uploads/water-partnerships-between-cities-and-farms-in-southern-california-and-the-san-joaquin-valley.pdf
https://cw3e.ucsd.edu/firo/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
https://www.ppic.org/blog/creating-collaborative-recharge-partnerships-in-the-san-joaquin-valley/
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“Four Strategies for Managing California’s 
Crucial Watershed.” Gartrell and Hanak, 
CalMatters, 2022.

Groundwater Recharge in California. 
Escriva-Bou et al., PPIC, 2021. 

Water Partnerships between Cities and 
Farms in Southern California and the San 
Joaquin Valley. Escriva-Bou et al., 
PPIC, 2020. 

“The Environmental Benefits of the Water 
Storage Investment Program.” Sencan and 
Mount, PPIC Blog, 2022.

stored water, and who has a right to its use? Fortunately, California already has some 
very good models for how to do this through existing groundwater banks; it will be 
key to develop strong accounting and monitoring systems in places that currently 
lack them. 

Finally, there was a healthy reminder this year—much in the news—that the climate-
driven abundance of water in wet years is a double-edged sword. Updates of climate 
projections show a steady increase in the intensity of atmospheric rivers, our flood-
generating storms. While this is great for water supply, it increases the risk of severe, 
life-threatening floods. Modeling suggests that extreme regional floods—like the 
floods of 1861–62 that inundated most of the Central Valley and Southern California—
are becoming more likely. If those floods were to occur today, they would result in 
approximately $1 trillion in damages (in today’s dollars), dwarfing damages from even 
the most severe earthquakes. 

Comprehensive wet-year strategies—which integrate water supply, environmental 
management, and flood-risk reduction objectives—are just as important as drought 
management strategies if we are to successfully adapt to increasing water scarcity. 
Indeed, the actions we take (or fail to take) during wet years sow the seeds for our suc-
cesses (or our challenges) during drought.

“Getting groundwater recharge 

going in California is going to be 

one of the single most important 

investments we can make.”  

– karla nemeth,  

california department of 

water resources

“The idea of ‘natural capital’ took 

quite a while to take hold. Now we 

have state policies and initiatives 

focusing on implementing nature-

based solutions for flood risk 

reduction and climate resilience. 

That’s heartening to me.” – susan 

tatayon, former chair, delta 

stewardship council

https://calmatters.org/commentary/2022/05/four-strategies-for-managing-californias-crucial-watershed/
https://calmatters.org/commentary/2022/05/four-strategies-for-managing-californias-crucial-watershed/
https://www.ppic.org/publication/groundwater-recharge/
https://www.ppic.org/publication/water-partnerships-between-cities-and-farms-in-southern-california-and-the-san-joaquin-valley/
https://www.ppic.org/publication/water-partnerships-between-cities-and-farms-in-southern-california-and-the-san-joaquin-valley/
https://www.ppic.org/publication/water-partnerships-between-cities-and-farms-in-southern-california-and-the-san-joaquin-valley/
https://www.ppic.org/blog/the-environmental-benefits-of-the-water-storage-investment-program/
https://www.ppic.org/blog/the-environmental-benefits-of-the-water-storage-investment-program/
https://www.ppic.org/publication/improving-californias-water-market/
https://www.science.org/doi/10.1126/sciadv.abq0995
https://www.ppic.org/blog/video-seizing-the-drought/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
https://www.ppic.org/blog/a-life-written-in-water-susan-tatayon-reflects-on-her-40-year-career/
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CONCLUSION
Most Californians are a bit burned out by drought. The 
relentless dry days and record warm temperatures are 
wearying. But we know now that we must adapt to these 
warmer, drier conditions. Although there will be wet years 
again, the increase in drought intensity is here to stay.  
The fundamental challenge is to shift our traditional focus on expanding supplies 
toward a different lens: How to thrive with less. 

In our communities, conservation is becoming a way of life. But we must do much 
more to build drought resilience. This includes making more investments in supply 
reliability, including diversifying sources; improving the capacity to store and trade 
water; and capturing storm runoff—all while continuing to promote increases in 
water use efficiency. Policymakers and managers at all levels—federal, state, and 
local—must continue to emphasize equity and building the reliability of safe water 
supplies for small and underserved communities.  

For the farms that make California an agricultural powerhouse, the future is clear: 
The footprint of irrigated agriculture is shrinking and will continue to do so until it 
comes into balance with sustainable water supplies. Yet all indications suggest that 
agriculture will continue to thrive—albeit with less—if there is a strong commitment 
to reducing the social, economic, and environmental effects of land retirement.  This 
will involve repurposing land—rather than abandoning it—while expanding water 
markets and trading, groundwater recharge and banking, and new infrastructure to 
facilitate these activities. Most of all, it will require unprecedented regional coopera-
tion to succeed, along with state and federal regulatory and financial support.  

“We have to figure out how to 

coexist. It’s not just about having 

a healthy water supply to the 

detriment of the environment.”  

– adel hagekhalil, 

metropolitan water district of 

southern california

https://www.ppic.org/blog/video-seizing-the-drought/
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Natural infrastructure—our freshwater ecosystems—is under great threat from 
increasing drought intensity. And the rancorous battles over water for the environ-
ment will only grow unless there is a change of course. California needs to commit to 
making environmental health a principal objective of water management, not merely a 
constraint. And ecological drought resilience should be priority number one, including 
improving water quality and setting aside assets for the environment—water, land, 
and money—that can be flexibly managed to cope with rapidly changing conditions.  

“Innovation is not just about doing 

new things, it’s about doing 

meaningful things—unleashing 

the imagination to do good for 

others.”  

– joone lopez,  

moulton-niguel water district

Finally, it is vital that wet-year management for communities, farms, and the environ-
ment be as robust as our efforts at dry-year management. Coordinated and integrated 
statewide, regional, and local action will allow us to develop plans for capturing and 
storing water in wet periods so that it can soften the harm of dry periods. As with all 
other water management challenges, cooperation is key. Thriving with less involves 
thriving together.

“We all need to pitch in.”  

– raul barraza, jr., arvin 

community services district

https://www.ppic.org/blog/a-culture-of-innovation-moulton-niguel/
https://www.ppic.org/blog/video-groundwater-and-urban-growth-in-the-san-joaquin-valley/
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