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USGS Monitoring of Water Quality in San Francisco Bay 
http://sfbay.wr.usgs.gov/access/wqdata/



What we measure on our cruises:
• Salinity
• Temperature p
• Dissolved oxygen 
• Chlorophyll a + fluorescence 
• Suspended particulate matter + 
optical backscatter 

• Photosynthetically active radiation 
(PAR)  and light attenuation

• Dissolved inorganic nutrients• Dissolved inorganic nutrients    
(NH4, NO32, PO4, SiO) 

• Phytoplankton speciesPhytoplankton  species 
composition

Submersible sensor package



D t i l

Online Data Visualization

Data visuals

Bay floor

Bay floory
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Online Database – 41 years of monitoring data

User- configurable and publically accessible!





Who else uses these data?

• In 2009 we had 234,498 website hits 
(avg day = 641 hits)
and 6,382 database queries
(avg day = 17 queries)

* These numbers exclude known web crawlers*

• Organizations and institutions such as schools, 
universities, government agencies, military, 
non‐profit groups environmental consultantsnon profit groups, environmental consultants 
from over 36 countries





The National WQ Monitoring Network supports these critical 
monitoring elements:

•Routine analysis of dissolved inorganic nutrients (NH4, NO32, PO4, SiO)

•Identification of phytoplankton community composition (species level 
density and biovolume)



Some lessons learned from this dataset

High nutrient concentrations - so why doesn’t the Bay have excessive 
phytoplankton growth? 
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Since phytoplankton growth was limited by other factors, there was 
never a compelling reason to regulate N + Pnever a compelling reason to regulate N + P
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Central Bay (16-22)

Chl-a increasing since 1998-99!
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Why is Chl-a increasing?
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Water clarity increased due to the 40% decrease in suspended sediments
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“The increase in Bay water clarity is likely to persist” 
Dave is also funded by 
the NMN, see his talk

From: Schoellhamer, D.H., 2009, Suspended Sediment in the Bay: Past a Tipping Point. 2009 The Pulse of the Estuary. 
San Francisco Estuary Institute.  http://www.sfei.org/rmp/pulse/2006/index.html

y y y pthe NMN, see his talk 
today at 1:25pm room 17



Decreased Clam Grazing (ie, the predator of my consumer is my ally)

1999

Clam 
gra inggrazing

From: Cloern, J.E., A.D. Jassby, J.K. Thompson, K. Hieb. 2007. A cold phase of the East Pacific triggers new phytoplankton 
blooms in San Francisco Bay. Proceedings of the National Academy of Sciences of the United States of America 
104(47):18561‐18656.                     http://www.pnas.org/content/104/47/18561.full.pdf+html



North Pacific Gyre Oscillation 
flipped from negative toflipped from negative to 
positive

19991999



Lower turbidity/ more lightHigher turbidity/less light

Then Now
Lower turbidity/ more light,
higher phyto growth 

Higher turbidity/less light, 
lower phyto growth

N + P N + PN + P N + P

Lo er clam gra ing ratesLower clam grazing rates,  
higher phyto growthHigher clam grazing rates,

lower phyto growth



Lower turbidity/ more lightHigher turbidity/less light

Then Now
Lower turbidity/ more light,
higher phyto growth 

Higher turbidity/less light, 
lower phyto growth

N + P N + PN + P N + P
!!

Lo er clam gra ing ratesLower clam grazing rates,  
higher phyto growthHigher clam grazing rates,

lower phyto growth



http://sfbay.wr.usgs.gov/access/wqdata/



Visualizing variability at multiple scales

A Statistical Toolbox for YOUR Monitoring Data

“Ultimately, the package 
direction will be driven 
by the needs of people 
actually using it.actually using it. 
Suggestions for 
revisions and additions 
are welcome”

Exploring water quality monitoring data
An R environment statistical package and reference manual by Alan Jassby and 
James Cloern (2009)  http://cran.r-project.org/web/packages/wq/



* see me for printouts of these references and links *
We acknowledge the many individuals and groups who contributed to the San 
F i B i i i 1969 Y d li l b hFrancisco Bay monitoring program since 1969. You can read a little about the 
scientists and research vessel crew here:
http://sfbay.wr.usgs.gov/access/wqdata/overview/people/

• Water Quality of San Francisco Bay website
http://sfbay.wr.usgs.gov/access/wqdata/

Bibli h f SF B h htt //137 227 239 52/ bli ti ht l• Bibliography of SF Bay research http://137.227.239.52/publications.html

• R statistical package and reference manual
http://cran.r-project.org/web/packages/wq/

• The Pulse of the Estuary (years 2006 and 2009)
http://www.sfei.org/rmp/pulse/ 

S h llh D 2009 Teaching estuarine hydrology with online data E t i• Schoellhamer, D. 2009. Teaching estuarine hydrology with online data. Estuaries 
and Coasts 32:1069-1078

•Cloern, J.E., A.D. Jassby, J.K. Thompson, K. Hieb. 2007. A cold phase of the East 
P ifi t i h t l kt bl i S F i B P di fPacific triggers new phytoplankton blooms in San Francisco Bay. Proceedings of 
the National Academy of Sciences 104(47):18561-18656.
http://www.pnas.org/content/104/47/18561.full.pdf+html


