
 
Figure S-1. Hundred-year counts of short, sharp droughts in the western Sierra Nevada,  from analyses of giant 
sequoia tree-ring chronologies; provided by Professor Malcolm Hughes, Laboratory for Tree-Ring Research, 
University of Arizona, Tucson. Notice that the 20th Century has had fewer such droughts than any time in the past 
2000 years. 

 

 
Figure S-2. Projected summer (June-August) salinity field shift for wet water-year types. The summer salinity field 
for wet years is projected to shift ~15 km upstream due to reduced spring-summer snowmelt runoff (see Figure 4 in 
the main proposal). The reduced spring-summer runoff resulting from a diminished snowpack allows seawater to 
intrude farther up-estuary. The salinity fields shown are for wet water-year types, in which salinity variability is the 
largest and the summer salt field shifts about 15 km upstream under the warmed conditions. Dry-season salinities 
are also projected to rise, resulting in an overall increase in the threat of adverse ecosystem impacts and degraded 
quality of drinking water. 

 
 

 



 

 
Figure S-3. Example illustrating an application of Delta TRIM to compute spatial variability of water quality in the 
Delta interior. In this example, color represents the proportion of water at each computational node that originated 
from the Sacramento River. Delta TRIM can resolve the complex two-dimensional spatial gradients characteristic of 
the hydrodynamically complex Delta system. 

 

 



 
 
 
 
 
 
 
 
 

 
 

Figure S-4. Comparison of measured and modeled temperatures in Mildred Island on September 6, 2001. 
Left) Measured surface temperature. Right) Temperature model surface temperature results. Modeling and 
figures by Seungjin Baek, UC Berkeley. 

 



 
 
Figure S-5.  Results from TRIM-BIO coupled hydrodynamic-phytoplankton model for a case where short residence 
time in a high-growth shoal region (circled) results in low phytoplankton biomass (Lucas et al. 1999b). Shown are: 
(a) phytoplankton effective growth rate, (b) phytoplankton biomass at low tide, (c) effective growth rate and (d) 
biomass at high tide.  Associated simulations of passive particles demonstrated that particles initiated in the 
southeast shoal experience strong northward residual transport along the eastern shore.

 



 
 
 
 
 

 
Figure S-6. Summary of required inputs for Delta TRIM, Temperature Module and TRIM-BIO 

 



 
 
 
 
 

 
Figure S-7. Average annual Delta water (upper) and sediment (lower) budgets based on water years 1999 – 2002, 
except for Threemile Slough (TMS) which is based on water years 2001 and 2002 only. Annual water flux is in 
billion m3 and the annual suspended-sediment flux and the estimated error are in thousand metric tons.  Locations 
are Delta Cross Channel and Georgiana Slough (DCC), Dutch Slough (DCH), Eastside tributaries (EAST), Delta 
exports (EXP), Freeport (FPT), Jersey Point (JPT), Mallard Island (MAL), Rio Vista (RVS), Stockton (STN), 
Vernalis (VNS), and Yolo Bypass (YOL) (Wright and Schoellhamer, submitted). 
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Figure S-8. Upper: Sediment supply to the San Francisco Bay-Delta system (Gilbert, 1917; Porterfield, 1980; 
Krone, 1979; OBA, 1992; Mckee et al., 2002). Lower: Deposition in Suisun Bay (Capiella, 1999). Sediment supply 
peaked during hydraulic mining in the late 1800’s, and deposition in Suisun Bay greatly increased as a result. 
Reduced supply in post-mining years led to the erosion of deposits, and a corresponding loss of sediment in Suisun 
Bay. Climatic and land use changes over the next century may affect sediment supply; long-term trends of sediment 
supply and redistribution will control marsh accretion, mudflat stability, and channel configurations. 
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Figure S-9. Bathymetry of San Pablo Bay in 1856 (upper), and cross-section of bathymetric change from 1856 – 
1983 (lower). Cross-section spans from marsh to mudflat to channel; deposition occurred in mudflats and channel-
adjacent areas, but the channel deepened substantially (Jaffe et al., 1998). These changes are due to sediment supply, 
redistribution, and export. Changes in long-term supply will modulate distributions of marsh, mudflat and channel, 
and therefore affect habitat availability for endemic species. 

 



 

 
Figure S-10. Fate of selenium in San Francisco Bay under 3 loading scenarios from a hypothetical San Luis Drain. 
 Forecasts of partitioning and concentration in water, sediment, invertebrates, and predators were developed from 
model calculations based upon existing conditions in the Bay. 

 

 



 

 
Figure S-11.  Top: Phytoplankton biomass from 1975 through 2000 showing elimination of phytoplankton blooms 
from Suisun Bay, beginning in 1987.  Bottom: Grazing rates of P. amurensis and concurrent chlorophyll a 
concentrations in Grizzly Bay showing small blooms occurring only during periods when grazing rates are low.   

 
 

 
 
 
 
 
 
 
 

 



 
Figure S-12.  Corbicula is widely distributed in the SFBD but as seen in the second panel the biomass of the animals 
is low in much of the system.  Subsequent samples in October 2003 confirmed these findings, showing that mature 
individuals of Corbicula occur only in the central and SW delta.  Preliminary hypothesis for this distribution pattern 
is that Corbicula’s metabolic rate is sufficiently low during maximum outflow that adult animals are not retained in 
the areas with fast-moving currents.  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


