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State of Sierra

Forests
Ecosystem Services:

Challenges and
Opportunities

Betony Jones       -     bjones@sbcouncil.org     -     530/582-4800 ext.24

ECOSYSTEM SERVICES
•Ecosystem services are “natural capital”
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•Provisioning
•Food
•Fiber / Timber
•Medicine
•Water
•Energy

•Regulating
•Climate regulation
•Flood control
•Waste decomposition & detoxi!cation,
Carbon sequestration
•Nutrient cycling

•Supporting
•Air and water puri!cation
•Pollination
•Seed dispersal
•Pest & disease control

•Cultural
•Intellectual, spiritual, & cultural inspiration
•Recreation
•Scienti!c discovery

•Preserving
•Genetic & species diversity
•Landscape connectivity

Types of Ecosystem Services

•NYC Watershed: Restoration of Catskill
watershed cost $1-1.5 billion compared to an
estimate of $6-8 billion to construct a water
!ltration plant plus annual operating costs of
$300 million

•Yangtze River Watershed in China:
Maintaining forests in the watershed for
hydroelectric power yielded 2.2 times the
economic bene!t than if the forests were
harvested for timber

Examples of Ecosystem Services
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•Provisioning
•Water
•Timber
•Power

•Regulating
•Carbon sequestration

•Supporting
•Cultural

•Recreation
•Preserving

•Genetic & biological diversity
•Landscape connectivity

Sierra Ecosystem Services

Water
•The Sierra has 24 major watersheds

•Over 80% of the Sierra’s water is exported out of the region

•Provides 65 % of California’s water supply, generating $1.3
billion a year in direct value plus revenue from downstream
uses ($32 billion agriculture industry)

•Sierra Nevada is responsible for over 50% of hydroelectric
generation. There are 45 hydropower relicensing e"orts
scheduled to occur before 2015
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Timber Production
•The Sierra supplies about 35-40% of
California’s timber supply

Timber Production
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Timber Production

In 2000, Sierra counties received $6.8 million in State Timber Yield Tax, $8.5 million
from USFS from in-lieu payments, and $1.8 million in property taxes from California
Timberland Production Zones ($17.1 million)

Biomass Power
•7 operating biomass plants in the Sierra plus 4 idle
plants
•In California, there are 40 million acres of forest
lands with an average standing tree biomass of 71
tons/acre. 88% of the trees are 10 in dbh or less

–Slash = 8 million BDT/yr
–Thinnings = 7.6 million BDT/yr
–Sawmill residue = 6 million BDT/yr (1.3 million
already used for power generation)
–Shrub/chapparel = 5 million BDT/yr
–TOTAL: 26.6 BDT/yr

Existing and planned
power generating
capacity (MWe) from
biomass in California.
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Carbon Sequestration

Carbon Sequestration
• Photosynthesis
6H2O + 6CO2 ---------->

C6H12O6+ 6O2
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Carbon Sequestration
The timberlands on the 11 Sierra Nevada
National Forests alone store carbon
equivalent to 365 million tons of CO2,
equaling $1.3- 9.9 billion.

Plus they sequester another 8 million tons
annually ($28-217 million per year).

Recreation

•Cultural
•Recreation
•Intellectual
inspiration &
scienti!c
discovery
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Recreation
Sierra Nevada Public Lands Recreational Visitor Days: 50-60 million/yr,
2/3 of which take place on National Forest land (SNEP)

Inyo National Forest: 10 million RVDs

Lake Tahoe (public lands): 6-7 million RVDs

Yosemite NP: 3.4 million visits; $288 million in visitor spending;
generates $101.4 million and 7625 jobs in local economy

Lassen NP: 377,000 visits/yr; $12 million in visitor spending; generates
$4.2 million and 313 jobs in local economy

Recreation
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Field Stations

•Cultural
•Recreation
•Intellectual inspiration
& scienti!c discovery

Field Stations
12. Chickering American River Reserve (UC

Berkeley)
13. Blodgett Experimental Forest (UC Berkeley)
14. Whitaker Experimental Forest (UC Berkeley)
15. Baker Experimental Forest (UC Berkeley)
16. Sagehen Experimental Forest (USFS)
17. Blacks Mountain Experimental Forest

(USFS)
18. Challenge Experimental Forest (USFS)
19. Onion Creek Experimental Forest (USFS)
20. Stanislaus - Tuolumne Experimental Forest

(USFS)
21. Swain Mountain Experimental Forest (USFS)
22. Teakettle Experimental Forest (USFS)
23. Institute of Forest Genetics (USFS)

1. Valentine Eastern Sierra Reserve (UC Santa
Barbara)

2. Sequoia & Kings Canyon Field Station
(USGS)

3. Yosemite Field Station (USGS)
4. Sierra Nevada Research Institute (UC

Merced)
5. Sagehen Creek Field Station (UC Berkeley)
6. Eagle Lake Field Station (UC Davis)
7. Central Sierra Snow Laboratory (UC

Berkeley)
8. Sierra Nevada Field Campus (SFSU)
9. Tahoe Environmental Research Center (UC

Davis)
10. Sierra Foothill Research and Extension

Center (UC Davis)
11. Onion Creek Experimental Watershed (UC

Berkeley)
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Biodiversity

•Preserving
•Genetic & Biological
diversity
•Landscape
connectivity

Biodiversity
The Sierra Nevada is one of the most biologically diverse areas
in the country, with over 3500 plant and 720 animal species.

Supports 1/2 of all plant species in California, including 200
rare plant species and 400 species endemic to the region

75 groves of Giant Sequoia-- the largest plants on earth

Supports 2/3 of all bird and mammal species
Supports 1/2 of all reptile and amphibian species
29 native amphibian species; 14 found only in the Sierra and of
those, 12 are endangered
40 species of native !sh; 6 listed as threatened or endangered
and 12 are candidates for listing

17% of terrestrial vertabrate species in the Sierra are “at risk”
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Landscape Connectivity
10 Sierra Nevada forest habitat types
% protection from land use conversion:
1. Subalpine Conifer: 849 sq. miles, 96.1% protected
2. Lodgepole pine: 334 sq.miles, 95.5% protected
3. Je"rey pine: 1511 sq. miles, 83.7% protected
4. Sierra mixed conifer: 2427 sq. miles, 71.8%

protected
5. White !r: 370.9 sq. miles, 67.9% protected
6. Douglas !r: 122 sq. miles, 63.3% protected
7. Montane hardwood: 933 sq. miles, 51% protected
8. Ponderosa pine: 1866 sq. miles, 49.8% protected
9. Blue Oak- Foothill pine: 931 sq. miles, 18%

protected
10. Blue Oak Woodland: 486 sq. miles, 5.5% protected

•Preserving
•Genetic &
Biological
diversity
•Landscape
connectivity

Landscape Connectivity
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•Catastrophic wildfire

•Forestland conversion

•Invasive species

•Unsustainable timber harvesting

•Unmanaged recreation

•Climate change

Threats to the Sierra’s
Ecosystem Services

Fire
Fires are bigger, hotter, and more
frequent today than in measurable
history

Costs of addressing immediate fuels
management needs: $327.9 million



13

Development

Population is expected to triple
between 1990 and 2040

Development
All Sierra waterways have impaired water quality
due to development

4 of the top 5 counties with forestland conversion
due to development are in the Sierra region: Butte,
Placer, El Dorado, and Nevada. Counties with more
land in TPZ have lower rates of forestland
conversion
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Fragmentation

Current rate of
residential
development in
the Sierra
Nevada, 30%
of forestlands
will be
converted in
20-25 years.

Climate Change
Increased drought

Increased !re risk

Species will shift north and higher in elevation

Uncertainty**

Increasing heat and declining water are killing off fir and pine trees at a rate almost doubled in the past
25 years. Research shows gradual and subtle weakening of trees in the 1,500- to 5,000-foot level,
many of them brown and brittle from a lack of moisture and others susceptible to pest infestations.
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Opportunities
•Carbon Trading

•Biomass

•Stewardship Contracts

•C.R.O.P

•Ecosystem Services

•Sustainable Forestry

•Small Diameter Wood Products

•Re-Localization / Marketing

opportunities

Challenges
linking restoration and ecosystem

services to a new economy

•Conflict over management

•Regulatory barriers

•Unreliable supply of raw material

•Lack of investment capital

•workforce
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Lack of Investment
Philanthropic: The Sierra Nevada receives just $26 per capita in
philanthropic giving, compared to a statewide average of $108 and a
San Francisco average of $678.

Public: Between 1996 and 2001, the Sierra received 1% of state and
federal conservation acquisition dollars (outside of Tahoe); Sierra
communities received $27.5 million for water quality and habitat (less
than 0.8% of Prop 50 funds); SNC received $17.5 million (0.3 % of Prop
84 funds)

Investment Capital: It’s nearly impossible to secure investment dollars
for new sustainable natural resource-based businesses due to complex
regulatory hurdles and unreliable supply of resources

Workforce
•18 RCDs

•16 Land Trusts

•70 Watershed partnerships



17

Workforce
Wages for Forestry Jobs in CA May-06 (source: U.S. Department of Labor, Bureau of Labor Statistics

Median HourlyMean Hourly Mean Annual

Forest and Conservation Workers 8.99 10.93 22730

Other Woodworkers 9.85 10.76 22390

Wood Model Makers 10.51 12.79 26600

Wood Sawing Machine Setters, Operators, and Tenders 12.38 12.96 26960

Cabinetmakers and Bench Carpenters 12.95 14.11 29360

Other Logging Workers 14.68 14.52 30210

Forest and Conservation Technicians 15.04 16.93 35220

Wood Patternmakers 15.45 16.74 34820

Log Graders and Scalers 16.81 16.67 34680

Logging Equipment Operators 17.34 18.37 38210

Carpenters 23.5 23.29 48440

Forest Fire Inspectors and Prevention Specialists 26.31 25.04 52090

Foresters 27.01 26.83 55810

Fire Fighters 28.19 27.92 58080

Zoologists and Wildlife Biologists 28.54 29.63 61620

Conservation Scientists 29.98 31.43 65370

Soil and Plant Scientists 31.45 32.53 67650

(U.S. Department of Labor, Bureau of Labor Statistics, May 2006)

California Climate Action Registry Forest Protocols

•Forest management

•Conservation (Avoided Deforestation)

•Reforestation

•[Hazardous Fuel Reduction]

California Air Resources Board Meeting on September 6 to
discuss adoption of Forest Protocols

Carbon Trading



18

Biomass Power

Current gross electrical
generation potential from
biomass is 9500 MWe, 3500
MWe from forestry

By 2020 biomass could
supply 10% of CA’s peak
power needs (today’s
capacity meets 1.7% of peak
needs)

Stewardship Contracting
White Mountain Stewardship Contract on
Apache-Sitgreaves NF in Arizona

•Thin at least 150,000 acres (50% 5-9 in dbh)

•70,500 acres of NEPA analysis with no appeals or litigation (1
objection !led)

•Received 6 Forest Products laboratory grants for $250,000 each

•Thinning costs from $1100/acre to $550/acre

•Forest Energy Corporation doubled (pellet) supply contract with
Home Depot

•Two new biomass plants (3MW and 20 MW)

•13 businesses working with SC supply 450 full time jobs (318 in
local area)

•13 businesses spend over $12 million on goods and services in
local economy

Long-term stewardship
contracts have economic,
ecological, and social
bene!ts
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C.R.O.P
Coordinated
Resource O"er
Protocol to
stabilize supply
of resources
and attract
investment for
new
sustainable
enterprise

C.R.O.P
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Ecosystem Services

Sustainable Forestry
•Southern California Edison
- Shaver Lake Forest

•Collins Pine Company -
Chester Forest
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Small Diameter Wood Products

Re-Localization
•Relocalize RETAIL

•Relocalize AGRICULTURE

•Relocalize ARTS

•Relocalize WASTE MANAGEMENT

•Relocalize ENERGY

•Relocalize FORESTRY

•Relocalize INVESTING

•Relocalize MANUFACTURING

•Relocalize GIVING

•Demand for wood is
increasing

•California imports 70-80%
of the wood we use

•Sustainably harvested
wood is the most
environment-friendly
construction material

•Renewable Energy
Portfolio Standards
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Re-Source Centers

Where Can You Learn More?

• www.thrivingforests.org
– Case studies
– Networking
– Best practices
– Tools
– Opportunities
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www.thrivingforests.org

www.thrivingforests.org
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www.thrivingforests.org

www.thrivingforests.org
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Questions or Comments?
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