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Temp changes: 
Snowpack – loss of 10% = 1.5 maf of lost storage
SLR = ~7”
Coastal fog – 33% decrease
Change in runoff timing…


Shifts in Runoff Timing

Monthly Average Runoff of Sacramento River System
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Average monthly runoff in the Sacramento River System is a critical component of California’s water supply.
Flood protection and water supply infrastructure have been designed and optimized for historical conditions.
However, the timing of peak monthly runoff between 1906-1955 (redline) and 1956-2007 (blue line) has shifted
nearly a month earlier indicating that this key hydrology metric is no longer stationary. Timing is projected to
continue to move earlier in the year, further constraining water management by reducing the ability to refill
reservoirs after the flood season has passed.
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Significant implications for water management in CA with need to balance flood/water supply operations at major reservoirs. Also has significant implications on the landscape as it results in a longer dry season increasing the climatic water deficit in the soil
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In addition to these changes in climate we’ve seen changes in land-use that have had significant impacts on habitat in the CV

“[The Central Valley] used to have a big lake and lots of marshes from water runoff from the mountains. Dams and irrigation stopped all that many years ago.” 

Tulare Lake once was the largest freshwater body west of the Great Lakes, and its fish-rich waters supported local Indian tribes for centuries. Tulare Lake’s size varied widely, dependent on both rain and mountain snows for nourishment. At around the time this picture would have been taken, it would have measured about 580 sq. mi (1,500 km2). Thirty years later, it would have swelled to almost 700 sq. mi (1,800 km2). 

“A 50 foot schooner sailed the lake for many years and there were five piers for loading and unloading located around the lake. The current community of Alpaugh is located on what once was  one of the islands you see depicted.”

Tulare Lake was depleted by the diversion of its tributaries for the purpose of irrigation. By the early 20th century, the lake was largely dry. 



Habitat Changes in the Sac-SJ Delta

Source: SFEI (2014) - A Delta Transformed
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Habitat change. The extent of wetland habitats has decreased in the modern Delta
while the extent of open water and grasslands has increased. Agriculture and
managed wetlands take up a large portion of the modern Delta and provide some
important wildlife support but are not equivalent to historical habitats. Oak wood-
fands and Interior dune scrub

have mostly been eliminated. 320,000
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. The variety of Delta habitats supported native wildlife diversity

of species,

Habitat diversity within the historical Delta contributed to overall
species diversity. Much of the historical Delta was freshwater emergent-‘-:_“r
marsh and aquatic habitat, which supported numerous species. \
Adjacent habitat types each supported distinct species assemblages
and provided additional support to species that used the marsh and
aquatic habitats. Many of the protected specles found in the Delta
today relied on varied habitat types historically (see far right).

Species habitat associations

Abundant resources from multiple habitat types and habitat
adjacencies led to significant blodiversity in the historical Delta. There
were also areas of Importance to endemic and rare native species
that disproportionately contributed to overall biodiversity. The
introduction of invasive species has increased the total number

of species in some areas, likely at the expense of native
species diversity.™

Deita habitat types (right) and their affiliated species (far right).
Each habitat type in the Delta supported specific suites of species,
though several species used multiple habitat types for different
phases of their lives. The species listed to the far right are BDCP
Covered Species, Historical species-habitat type associations are
based on modern species-habitat associations and life-history
characteristics.”
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Highlight channelization; modern delta dominated by ag and managed wetland

Increase in open water and grassland habitat w/in the Delta
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Projected Changes in Climate
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Transition slide to discuss potential changes in climate

Note that different models and emissions scenarios used throughout presentation


Projected Changes: Temperatures

Increase in mean temperature of 5-6°F
D STOCKTON AREA

The infarmation in the chart below corresponds to the

selected area on the map (outiined in orange). Summer warming more significant that winter
Historical Average 60.9 °F Wal‘ming

Low-Emissions Scenario: 64.3°F +3.4°F

High-Emissions Scenario: 66.9°F +6.0°F

Increase in frequency, intensity, and length of heat
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Projected Changes: Precipitation

a) Lower Future Greenhouse Gas Scenario RCP 4.5

Shasta Region

Projections nearly
evenly split between
more precipitation and
less

Trend toward more
San Diego Region eXtreme years
SoCal tending drier,
NorCal maybe slightly
wetter
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Projected Changes: Snowpack

Historical and projected California snowpack
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ource: California Water I'lan Update
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Even if total precipitation remains the same conditions on the landscape will be drier due to loss of snowpack

Greater impact for northern portion of the CV due to lower elevation watersheds



Projected Changes:
Hydrology
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Instrumental period has been extremely variable in the long-term hydroclimatic context

The 1920-30s contained severe drought even in the millennial context but instrumental period does not contain the single driest year or multi-decadal periods

Floods, especially those associated with ARs expected to get larger

Fundamental shift in basin hydrology with Sacramento River Basin moving away from rain/snow mixed system to rain-dominant system and SJR Basin shifting from snow-dominant to rain/snow mixed system. 

Basic take-away – system will get even more variable with more frequent, longer drought sequences punctuated by larger winter runoff events


Projected Impacts: Water Demand

Figure 5-1 Scenario Drivers and Water Demand
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Irmmgated land area is the total agriculitural footpnnt. Irmgated crop area 1s the comulative area of
agriculture, incloding multi-crop area. where more than one crop 1s planted and harvested each
wear. Each of the growth scenarnios shows a decline in unigated acreage over existing conditions,

but to varying degrees. Source: California Water Plan Update 2013
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Increase in urban water demand 
Decrease in irrigated crop acreage as population increases resulting in decrease in agriculture water demand


Projected Impacts: Water Reliability

Figure 5-11 Range of Urban and Agricultural Reliability Results Across Futures
Urban Supply Reliability:
Sacramento River

Agricultural Supply Reliability:
Sacramento River

Urban Supply Reliability:
San Joaquin River

Agricultural Supply Reliability:
San Joaquin River

Urban Supply Reliability:
Tulare Lake

Agricultural Supply Reliability:
Tulare Lake

Reliability 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mote: Circles indicate urban reliability results, and diamonds indicate agricultural reliability results. Blue, green,

and orange symbols comespond to results for the Sacramento River, San Joaquin River, and Tulare Lake
hydrologic regions, respectively.

Figure 5-12 Range of Groundwater Storage Changes Across Futures

Groundwater - Sacramento River

Groundwater - San Joaquin River

Groundwater - Tulare Lake

Change in Groundwater -20% -15% -10% -5% 0% 5%

Mote: Blue, green, and crange symbols cormespond to results for the Sacramento River, San Joaquin River,
and Tulare Lake hydrologic regions, respectively.

Higher supply
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Significantly lower
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reliability in Tulare
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Declines in
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storage highest in
Tulare Hydrologic
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Results for 198 simulations
Reliability thresholds – urban = 95%; Ag = 90% Sac, 85% SJ, 80% Tulare


Projected Impacts: Environmental Water

Figure 5-13 Range of Reliability for Environmental Flow Objectives Across Futures

Trinity below Lewiston
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American Nimbus
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American Nimbus
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Mote: Circles comespond to IRFs and diamonds cormespond to EFTs. The color of the symbols indicates the
hydrologic region — Sacramento River (blue) and San Joaquin River (green). The Trinity River (brown) below
Lewiston is located in the Morth Coast Hydrologic Region and is included in the Central Walley WEAFP model in
relation to imports to the Sacramento River Hydrologic Reqgion. Source: California Water Plan Update 2013
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Projected Changes: Species and their Habitats

natomasbasin.org
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Projected Changes: Wetland Habitat
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90% of historical wetlands lost and what’s left is highly fragmented. Nearly 90% of remaining is highly managed on a seasonal basis and ~2/3 is privately owned
Highly dependent on snowpack and winter precipitation for water supplies – amount of water stored in reservoirs is crucial to determining the amount of waterbird habitat in CV. 

Impacts from reductions in post-harvest flooded crop fields; changes in ag practices (idling for water transfers); urbanization of ag land; 

Temperature impacts on nesting success
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Projected Changes: Riparian Habitat
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Cold-water pool could be maintained throughout summer assuming median projections of mid-century warming of 2C but very challenging under 4C scenario – greater mgmt issue during drought periods

Increases in number of days above temp causing high mortality (esp on Sac) and shift in thermal conditions shifting spawning earlier in the year

Riparian birds less sensitive than wetland birds but more sensitive than oak woodland/grassland birds (Gardali, 2012)

82% of native species in Delta are highly vulnerable to impacts of climate change (Moyle, 2012)


Projected Changes: Upland Habitat
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Significant increase in climatic water deficit (up to 44%) for oak woodlands due to increase in PET; less increase in CWD (up to 18%) for chaparrel

Woodlands – low to mod sensitivity to changes in temp/precip; endemic oaks susceptible to substantial range contraction; highly sensitive to disturbance (fire/pests/human)

Chaparral – low sensitivity to temp/ mod to precip; high sensitivity to altered fire regime

Serpentine communities low/mod sensitivity to climate change


Projected Changes: Desert/Grassland Habitat
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20% decrease by 2070 in grassland area for SJ Valley due to precip changes; decrease driven by land use in Sac Valley

With slight drying wild oat grassland shift to brome-dominated grasslands
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