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Ship - based Channel Sampling

Program description

● Le d  b y USGS Wat e r Sc ie nce  Ce n t e r

● Mont h ly c ru is e s

● CTD p rofile s  a t  e ve ry s t a t ion

● Surface  flow- t h rough

● Dis cre t e  s am p le s  a t  s ub s e t  of s t a t ions



Ship - based Channel Sampling

New additions

● HAB p a ram e t e rs

● Wat e r q ua lit y s e ns or and  n it ra t e  s e ns or 
in  flow- t h rough  s ys t e m

● De p t h  p rofile s  of n it ra t e

● Dis cre t e  nu t rie n t s  a t  d e p t h

● St a t ion  a t  t he  Gold e n  Ga t e
Phot o b y Ari Che ls ky



Ship - based Channel Sampling

Preliminary findings from expansion

● Molecular phytoplankton data 
show subembayment differences, 
with northern Bay samples bridging 
the gap between the Bay and Delta

● Wat e r q ua lit y p a ram e t e rs  va ry 
t h roughou t  Bay, n it ra t e  p a t t e rns  
d om ina t e d  b y nort h / s ou t h  
va riab ilit y

Figure  b y Ka t ie  Ha rd ing



Ship - based Channel Sampling

Figure by Schuyler Nardelli

Sept 17, 2026 cruise

Preliminary findings from expansion

● Mole cu la r p hyt op lankt on  d a t a  
s how s ub e m b aym e n t  d iffe re nce s , 
wit h  nort he rn  Bay s am p le s  b rid ging 
t he  gap  b e t we e n  t he  Bay and  De lt a

● Water quality parameters vary 
throughout Bay, nitrate patterns 
dominated by north/south 
variability



Ship - based channel 
sampling

Moored sensor 
network

High frequency shoal 
mapping

● Me as ure m e n t  t yp e s  and  
loca t ions  have  b e e n   
e xp and e d

● Ne w d a t a  b e t t e r cap t u re  
conne c t ion  b e t we e n  Bay/  
De lt a  and  nu t rie n t  d ynam ics  
t h roughout  t he  Bay



Evolution 
of the 
Moored 
Sensor 
Network
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2015



2020



2026



Moored Sensor Network

Program description

● Curre n t ly 16  s t a t ions  ac ros s  m any 
s ub e m b aym e n t s  and  hab it a t  t yp e s

● Colle c t  wa t e r q ua lit y d a t a  e ve ry 15 
m inu t e s

● Me as ure  ch lorop hyll, d is s olve d  oxyge n , 
t e m p e ra t u re , s a lin it y e t c .

● Thre e  s t a t ions  m e as ure  n it ra t e



Moored Sensor Network

New additions

● Ne w s t a t ions  in  Lowe r Sou t h  Bay, Ce n t ra l 
Bay, San  Pab lo Bay

● Cont inuous  n it ra t e  s e ns ors

● p H a t  a ll s t a t ions

● Re a l- t im e  d a t a  a t  five  s t a t ions  (and  
coun t ing)



Moored Sensor Network

Alameda Station
Preliminary findings from expansion

● Elevated springtime chlorophyll 
observed at new stations

● Chlorop hyll t e nd s  t o  b e  h ighe r 
a t  s ha llow s t a t ions  com p are d  t o  
channe l C

hl
or

op
hy

ll 
(µ

g/
L)

Figu re  b y Mart in  Vola ric



Moored Sensor Network

Preliminary findings from expansion

● Ele va t e d  s p ringt im e  ch lorop hyll 
ob s e rve d  a t  ne w s t a t ions

● Chlorophyll tends to be higher 
at shallow stations compared 
to channel

Figure  b y Mart in  Vola ric
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Ship - based channel 
sampling

Moored sensor 
network

High frequency shoal 
mapping

● Me as ure m e n t  t yp e s  and  
loca t ions  have  b e e n   
e xp and e d

● Ne w d a t a  b e t t e r cap t u re  
conne c t ion  b e t we e n  Bay/  
De lt a  and  nu t rie n t  d ynam ics  
t h roughout  t he  Bay

● Ne w s e ns or loca t ions  a re  
ke y hot  s p ot s  of p rod uc t ion

● Diffe re nce s  b e t we e n  
channe l and  s hoa ls  s up p ort  
ne e d  for m on it oring s ha llow 
a re a s  



High Frequency Shoal Mapping

Program description

● Map p ing t rip s  cond uc t e d  s ix t im e s  
p e r ye a r

● Boa t  zig- zags  b e t we e n  channe l and  
s ha llow s hoa ls

● Me as ure s  s u it e  of p a ram e t e rs  wh ile  
und e rway

High

Low

Figure  b y Dan  Killam



High Frequency Shoal Mapping

New additions

● Four nort h  Bay m ap p ing t rip s  
p e r ye a r

● Exp and e d  p a rt icu la t e  ca rb on  
and  n it roge n  s am p ling

● Alka lin it y m e as ure m e n t s
Figure  b y Dan  Killam

High

Low



High Frequency Shoal Mapping

Preliminary findings from expansion

● High chlorophyll concentrations 
on San Pablo Bay shoals

● Phyt op lankt on  p rod uc t ion  
cova rie s  s p a t ia lly wit h  p H and  
nu t rie n t  ava ilab ilit y

High

Low

Figure  b y Dan  Killam



High Frequency Shoal Mapping

Preliminary findings from expansion

● High  ch lorop hyll conce n t ra t ions  
on  San  Pab lo Bay s hoa ls

● Phytoplankton production 
covaries spatially with pH and 
nutrient availability

Figure  b y Dan  Killam



Ship - based channel 
sampling

Moored sensor 
network

High frequency shoal 
mapping

● Me as ure m e n t  t yp e s  and  
loca t ions  have  b e e n   
e xp and e d

● Ne w d a t a  b e t t e r cap t u re  
conne c t ion  b e t we e n  Bay/  
De lt a  and  nu t rie n t  d ynam ics  
t h roughout  t he  Bay

● Ne w s e ns or loca t ions  a re  
ke y hot  s p ot s  of p rod uc t ion

● Diffe re nce s  b e t we e n  
channe l and  s hoa ls  s up p ort  
ne e d  for m on it oring s ha llow 
a re a s  

● Exp and e d  m ap p ing t rip s  a re  
im p roving our und e rs t and ing 
of nort he rn  Bay d ynam ics

● Param e t e rs  va ry rap id ly on  
s m a ll s p a t ia l s ca le s , 
m ult ip le  p a ram e t e rs  he lp  
e luc id a t e  d rive rs



Expanded Monitoring Network

Monit orin g Exp ans ion



Expanded Monitoring Network

Water 
quality 
sensors

Monitoring in 
managed ponds

Monit orin g Exp ans ion

Nit ra t e  
s e ns or

Nut rie n t  p rofile s , 
HAB s am p ling

Re a l- t im e  
d a t a

Nort h  Bay 
m ap p ing

Sh ip - bas e d  
s am p ling



Next steps

Nitrate sensors

Monit orin g Exp ans ion

Coas t a l nu t rie n t  
inp u t s

Ca rb ona t e  
che m is t ry

Da t a  
d a s hb oa rd

Re a l- t im e  
d a t a



Key Takeaways

● NMS m onit oring p rogram  is  
s up p ort ing ke y m anage m e n t  
d e c is ions

● The  p rogram  is  e xp and ing t o  
t a rge t  ke y d a t a  gap s

● Dat a  from  in it ia l e xp ans ion  
e ffort s  have  im p rove d  our 
s c ie n t ific  und e rs t and ing of 
t he  s ys t e m ariellac@sfei.org
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