
Urgent action is 
needed in the Sierra 
Nevada to avoid 
devastating impacts on 
California's 
environment and 
economy.

The State of the 
Sierra Nevada’s Forests
A Report of the Sierra Nevada Conservancy
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SIERRA FORESTS AND WATERSHEDS IN PERIL
There is a growing understanding that many Sierra Nevada forests are not healthy and that overgrown forests are susceptible to disease and intense wildfire. There is likewise broad consensus that science-based ecological restoration of our Sierra Nevada forests must be dramatically increased in order stem the tide of large, uncharacteristic wildfires. These wildfires threaten the very lifeblood of California -- the forested watersheds of the Sierra Nevada.

This report, produced by the Sierra Nevada Conservancy, is intended to inform policy makers, interested parties and the public of the current dire state of many of the forests of the Sierra Nevada, the critical benefits that are at risk, and the key policy and investment issues that must be urgently addressed if these forests are to be returned to a healthy, resilient state.



The Sierra Nevada Region is an area of great 
significance to the State of California 

• Is California’s principal watershed and is the origin of more than 60% of 
California’s developed water supply 

• Is the primary source of fresh water flowing into the Sacramento-San 
Joaquin Delta, California’s water “hub”

• Stores massive amounts of carbon, assisting in the state’s efforts to 
combat climate change

• Provides crucial habitat to hundreds of species

• Provides world-class recreational opportunities enjoyed annually by 
millions from around the world

• Is a major producer of wood products and hydro-electric power
Photo: Sequoia National Park, Nic Enstice, Sierra Nevada Conservancy
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Unfortunately, the declining health of many of the Sierra’s forests and watersheds is putting these benefits at great risk because it has created a landscape that is highly susceptible to uncharacteristically large and damaging wildfires. 

As California grapples with issues such as meeting the State’s water supply needs, climate change, mandates for decreasing greenhouse gas emissions, and meeting ecosystem restoration and water reliability goals in the Delta, ensuring that the Sierra is able to continue to provide these benefits becomes even more critically important. 



Many Sierra Nevada forests are unhealthy and 
susceptible to disease and intense fire

• Aggressive fire suppression, conflict over forest management, and a lack 
of financial resources over past decades have led to a dangerous situation 
in many parts of the Sierra – significant areas of overgrown, diseased, dry 
and threatened forests.

• The unnatural conditions that currently exist mean that many fires 
provide fewer ecological benefits, and more ecological damage than 
historic fires. 

• The USFS Region 5 estimates that 6 to 9 million acres of the land they are 
responsible for managing in California are in need of restoration.

• The high cost of fighting fires has often resulted in reducing funds 
available for critically needed restoration efforts on federal lands.

Photo: U.S. Forest Service
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The U.S. Forest Service manages 6.3 million acres in the Sierra Nevada, which is approximately 60% of the Sierra Nevada’s total forested land area. 

In March of 2011, USFS Region 5 released its Leadership Intent for Ecological Restoration, a call to action to increase the pace and scale of forest restoration in this Region. 

The Regional Forester estimates the need to be 500,000 acres annually - at least two to three times greater than current efforts. 

While there are no Sierra Nevada-specific numbers available, a significant portion of this land is within the Region. 



Wildfire Threat Is Increasing

• Wildfires in California have become larger and 
more extreme over the last two decades and many 
predict that this trend will continue to increase 
unless the pace and scale of forest restoration 
dramatically increase.

• More acres burned in the two decades of 1990 
and 2000 than any other previously recorded 
decade. 

• More land has burned in the first four-and-a-half 
years of this decade than seven entire decades in 
the past.

• Simply put, there is too much fuel in many of 
today’s forests for them to burn in a safe and 
ecologically beneficial manner.
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It is important to understand that fire is a natural part of the Sierra ecosystem. Historically, wildfires in the Sierra were predominantly low-intensity and removed excess fuel, thinned vegetation, and reduced competition for nutrients and water, resulting in healthy forests resilient against insects, disease, and fire.

Unfortunately, a century of fire suppression and conflict over forest management has altered much of the landscape.

As a result, wildfires in California have become larger and more extreme over the last two decades, and many predict that this trend will increase unless the pace and scale of forest restoration dramatically increases.

The total acreage burned on the west slope of the Sierra has trended upward over the last century – the average size of the area burned in each decade has risen by almost 300,000 acres from 1910 to today.

The number of large fires is also increasing: the average number of 900+ acre fires each year in the Sierra Nevada area has grown from 3 to 7 since 1950. In 2013, the Sierra Nevada experienced its largest fire in recorded history – the Rim Fire at more than 257,000 acres.

Between 1984 and 2010 there was a significant increase in the number of acres within a forest fire burning at high-intensity, from an average of 20% in mid-1980s to over 30% by 2010, and the trend is continuing upward. The Rim Fire burned at nearly 40% high-intensity.

The shrub regeneration that occurs after a high-intensity fire leads to forest conditions which are likely to burn again at high-intensity.

The increase in size and severity of fires in the Sierra has added a new word to our lexicon: megafire. Megafires, like the Rim Fire, are expensive both economically as well as ecologically.



California’s Water Supply is at Risk

• High-intensity fires can be followed by severe erosion that destroys 
infrastructure, impacts water quality, and decreases storage capacity in 
downstream reservoirs.

• High-intensity burn areas can experience runoff and erosion rates five to 
ten times greater than low- or moderate-intensity burn areas.

• Plumes of sediment entering reservoirs after post-fire rain events can 
impact reservoir operations until the sediment settles out to the bottom, 
where it reduces water storage. 

Photo: Creek monitoring following the Rim Fire, U.S. Forest Service
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Due to large increases in runoff and the lack of vegetation to stabilize soil, high-intensity burn areas can experience runoff and erosion rates five to ten times greater than low- or moderate-intensity burn areas. The resulting sediment enters nearby creeks and rivers, degrading water quality and adversely affecting aquatic habitat. 

Plumes of sediment entering reservoirs after post-fire rain events can impact reservoir operations until the sediment settles out to the bottom, where it reduces water storage. After the Bagley Fire of 2012, which burned just over 46,000 acres of the Shasta-Trinity National Forest, significant erosion, totaling approximately 110,000 cubic meters of sediment (enough to fill 44 Olympic-sized swimming pools), entered the watershed surrounding Lake Shasta.



California’s Water Supply is at Risk

• When trees are too close together, up to 60% of 
snowfall may get trapped in the canopy instead of 
falling to the ground, making it unavailable for 
downstream water uses.

• However, adequate forest canopy cover remains 
important because snowpack in clearings melts 
earlier in the year due to direct exposure to 
sunlight and higher winds, compared to areas with 
a forest canopy. 

• Forest management activities could lead to an 
increase in the snowpack, both by reducing the 
risk of wildfire and creating right-sized gaps in the 
canopy so that snow can fall to the ground but still 
receive enough shade to be protected. The right amount of trees can both ensure that maximum snowfall reaches 

the ground, while also protecting snowpack from direct sun exposure and 
high winds.
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When trees are too close together, up to 60% of snowfall may not reach the ground. Snow left in the tree canopy is at risk of being lost back to the atmosphere instead of adding to the snowpack. Depending on the weather conditions, between 15% and 60% of the snow caught in trees can be lost, making it unavailable to downstream water uses. 

That said, adequate forest canopy cover remains important because snowpack in clearings melts earlier in the year due to direct exposure to sunlight and higher winds, compared to areas with a forest canopy. Therefore, if a high-intensity wildfire rips through an overgrown forested area and kills everything in its path, the snowpack in that area can melt too early in the year to be useful to California’s water needs. Forest management activities could lead to an increase in the snowpack, both by reducing the risk of wildfire and creating right-sized gaps in the canopy so that snow can fall to the ground but still receive enough shade to be protected. As with other benefits, management must be carefully integrated to address multiple ecological needs.

Increasing snowpack and available water storage will become even more important in the face of climate change as the amount of snowfall declines. The Sierra snowpack today is estimated, on average, to be 10% smaller than it was 100 years ago, and is predicted to decline by 30 to 70% by the end of the century. 

A 50% reduction in snowpack is equal to the loss of 7.5 million acre-feet of water, or enough for 14 million families for a year. In addition, scientists predict more rain and less snow in some areas, which will shift peak runoff from late spring to early spring or even winter. Earlier snowmelt combined with the larger rain events expected as a part of climate change could result in flooding and increased strain on levees, as well as an inability to capture the flows for later use. Lower water availability in late summer will make it more difficult to manage saltwater surge into the Delta, putting drinking and agricultural water supplies at risk.



Increased Air Pollution and Greenhouse Gas 
Emissions

• The Sierra Nevada Region stores 420 million tons of carbon within its 
productive forests, the equivalent to the annual emissions of 400 coal-
fired power plants. 

• Each year these forests can sequester enough additional carbon to offset 
the annual carbon dioxide emissions of almost 2.7 million passenger cars.

• As wildfires burn, they release carbon dioxide, nitrogen oxide, volatile 
organic compounds, and particulate matter into the atmosphere.

• Public health effects range from eye and respiratory tract irritation to 
more serious disorders. 

• One megafire can undo the carbon storage benefits these forests provide 
in a short period of time. For example, the Rim Fire released greenhouse 
gas emissions in a few weeks equal to what 2.3 million vehicles would 
release in a year.
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The Sierra Nevada Region stores 420 million tons of carbon within its productive forests, the equivalent to the annual emissions of 400 coal-fired power plants. Each year these forests can sequester enough additional carbon to offset the annual carbon dioxide emissions of almost 2.7 million passenger cars.
 
As wildfires burn, they release carbon dioxide, nitrogen oxide, volatile organic compounds, and particulate matter into the atmosphere.  The effects on public health range from eye and respiratory tract irritation to more serious disorders. One megafire can undo the carbon storage benefits these forests provide in a short period of time. For example, the Rim Fire released greenhouse gas emissions in a few weeks equal to what 2.3 million vehicles would release in a year.

Computer modeling of the Sierra has found that fuel treatments that alter the size and intensity of wildfires could reduce the amount of carbon emitted by fires from 36 to 85%. In addition, removing smaller, overgrown biomass from stands reduces the water stress for the remaining trees, enabling them to thrive. This is important, because, for many species, larger trees accumulate carbon faster than smaller trees.




Altering the Direction of Current Trends

• According to the USFS, “Only an environmental restoration 
program of unprecedented scale can alter the direction of 
current trends.”

• Several high-profile statewide plans and programs identify 
the Sierra as an important contributor to the state’s well-
being, recognize the critical state the forests are in, and call 
for restoration of forest health through ecologically sound 
forest management.

• Research currently underway further supports forest 
restoration by quantifying how specific activities impact the 
resource values Sierra forests provide.

• The dire state of Sierra forests is bringing together 
stakeholders who previously were in conflict with one 
another.

Photo: Rim Fire restoration workshop, U.S. Forest Service
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According to the USFS, “Only an environmental restoration program of unprecedented scale can alter the direction of current trends.”

The importance of the Sierra to the state’s water resources is clearly recognized in the 2013 California Water Action Plan.

In addition, Department of Water Resources (DWR)-developed Integrated Regional Watershed Management (IRWM) groups have formed to cover virtually all of the Sierra Nevada. Because many of these groups recognize the linkages between forest health and water quality and supply as well as other environmental benefits, some of them are seeking funding for projects to implement forest management, and watershed protection and restoration projects. Unfortunately, very few forest-related IRWM projects have been funded to date.

Healthy Sierra Nevada forests have an important role to play in helping the state achieve AB 32, the state law that mandates that California reduce greenhouse gas (GHG) emissions to 1990 levels by 2020, goals. A Forest Carbon Action Team, lead by CAL FIRE, is actively working to develop GHG emissions targets, strategies, and investment options that enhance forest capacity to sequester carbon. 

Additional research is also currently underway which will help us to further understand and quantify the dynamics of the resources within the Region and how specific activities that improve the health of Sierra forests and watersheds impact the resource values they provide.

The intensity of the issues facing the Sierra has led to unprecedented collaboration among groups and stakeholders, many who previously found themselves in conflict. In general, there is consensus that many federally managed forests in the Region are dangerously overgrown and that action needs to be taken now to avert crippling problems in the future. 



Utilizing Biomass

• It is estimated that about 500,000 acres of annual 
restoration treatments on USFS lands would help 
restore the health of the forests and help keep pace 
with future forest growth.

• Converting biomass from forest restoration efforts 
into energy rather than piling and burning it reduces 
greenhouse gas emissions by over 30%.

• Several communities throughout the Sierra Nevada 
have launched efforts to develop biomass-to-energy 
facilities, but more needs to be done to address the 
ongoing need.
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It is estimated that about 500,000 acres of annual treatments on USFS lands would begin to restore the health of the forests and help keep pace with future forest growth. Diverting the biomass generated by these treatments from pile-and-burn material to bioenergy facilities could reduce GHG emissions by 18.37 million metric tons over 10 years. This is equivalent to eliminating 3.9 million cars from the road.



The Need to Address Impediments

Major impediments to increasing pace and scale exist, and must be 
addressed to the appropriate extent if we expect to make meaningful 
progress toward our goals. There are a multitude of challenges, but we 
have identified the following five as the most immediate and limiting:

• Insufficient funding and resources
• Lack of wood/biomass processing infrastructure
• Lengthy/complex planning processes
• Need for increased use of fire as a management tool for restoration
• Need to increase use of contracting tools that maximize local benefits 

to forest communities

Photo: Prescribed burn, Susie Kocher, U.S. Forest Service
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Policies related to funding fire suppression often result in funds that would otherwise be available for restoration being “swept” to pay for suppression. The inability to fund restoration projects ultimately leads to higher suppression costs, and the cycle is repeated.

There isn’t enough biomass processing infrastructure to meet the need. The decline in timber output from public lands has also affected the timber industry that was historically a central component of the Sierra Nevada economy, leading to mill closings, lost jobs, and decreasing potential financial capital. The increase of large fires puts additional pressure on the system as the limited capacity for wood processing in the Sierra Nevada becomes focused on processing salvage-logged timber.

Projects on federally managed lands are subject to review under NEPA while projects on other lands in California are subject to CEQA. Completing these processes can be lengthy and expensive. Developing projects on a larger landscape scale may provide greater efficiency in complying with NEPA, the Endangered Species Act and other requirements.

A significant portion of USFS lands are not able to be treated through mechanical means for a variety of reasons. Even if the current rate of mechanical treatments increased four to five times, it would still be less than one-third of what is needed. Therefore, an effective approach to restoration must include conducting mechanical fuels reduction efforts where feasible and, for the high percentage of ground where mechanical thinning is not possible, using planned or prescribed fires.

Despite the USFS’s expressed desire to keep economic benefits in local communities, and a number of innovative collaborations underway throughout the Sierra Nevada, it has proven very difficult for most local contractors and wood processing businesses to compete successfully for forest service contracts against larger, often out-of-state, businesses with lower overhead and operational costs. High-level leadership is needed to make the paradigm shift that will be required to overcome institutional barriers and a lack of clear policy direction at the federal level.



We Need to Act Now! 

Without bold action to increase the pace and scale of forest restoration in 
the Sierra Nevada, California will face ongoing adverse impacts to its 
environment and economy.

The alternative of continuing down the path that we are on should not be 
acceptable to anyone who benefits from, and cares about, this incredible 
piece of the California landscape.

Learn more at www.sierranevada.ca.gov
Photo: South Fork Kings River, Friends of the South Fork Kings
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Without bold action to increase the pace and scale of forest restoration in the Sierra Nevada, California will face ongoing adverse impacts to its environment and economy. The foundation for such an effort exists, but strong policy and investment actions are needed at the federal and state levels if we are to reverse the trends of more, larger, and increasingly severe fires in the Region -- trends that threaten to rob California of many important benefits, including carbon storage, water supply, wildlife habitat and some of the most iconic landscapes in the world. 

The Sierra Nevada Conservancy is developing a Sierra Nevada Forest and Community Action Plan building upon and enhancing existing efforts, both at a Regional and watershed level. The Sierra Nevada Conservancy will provide leadership and focus, and engage interested parties who share our vision and commitment to restoring our forest to health and resiliency. The alternative of continuing down the path we are on should not be acceptable to anyone who benefits from, and cares about, this incredible piece of the California landscape


http://www.sierranevada.ca.gov/
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