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Background

• Integrated effort complementary with the 
remote sensing & in situ observing 
components (last two talks)

• Modeling components include
– Hydrodynamics (this talk)
– Ecosystem (next talk by Qianqian Liu)

• Same framework used by DWR operational 
modeling (talk by Eli Ateljevich)
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Motivation: Record high SFB temperature in 
2014-15 and linked to Pacific warm “Blob”

·Unprecedented climatic phenomenon 
• 20 t 4-t 5 reeord high air temperatures 
• Warmer than average oeean water temperature 
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Questions to be addressed by this talk: 

• While the SFB warming during 2014-15 is 
documented and linked to the Pacific warm blob, 
what is the impact of 2015-16 El Niño on SFB?

• To what extent a SFB model can reproduce the 
SFB warming associated with both the Pacific 
warm blob and El Niño?

• [Assuming the model can realistically reproduce 
the SFB warming, then] What are the origin and 
governing processes of the SFB warming?
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Observations
• USGS monthly 

ship survey
• Continuous 

time series at 
Tiburon and 
Carquinez
stations
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SCHISM 
(Semi-implicit Cross-scale Hydroscience Integrated System Model)

Same framework as 
DWR operational 
modeling
• Bay & Delta
• Bay only 
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This study is unique – Linking  SFB SCHISM 
with California coastal data-assimilative ROMS:

2004-2016 retrospective analysis/hindcast

Offline
Coupling:

Tides, T/S, Current

3-km 3-km………………..100-m

Golden
Gate

Structured grid ROMS Unstructured grid SCHISM



SFB warming associated with Pacific warm blob
USGS Station-Average Depth-Average Observed Temperature, Climatology (Solid) , 2004-2015 (Dashed) 
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Pacific warm blob: Propagation and phase delay
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Coastal-bay exchange: Heat budget analysis

d(T)/dt ~   d(U*T)/dx   +   HF/H

11

Rate of Change Lateral Heat 
Transport

Surface 
Heat Flux
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Monterey Bay

Impact of 2015-16 El Niño on SFB?



Summary: SFB warming during 2014-2016
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2014-15

2015-16

[Propagations, 
coastal-bay 
exchange, 

phase delay, 
implied 

predictability]



Question to be addressed next: 
To what extent the SFB warming associated 

with the 2014-15 Pacific warm blob and 
2015-16 El Niño can be predicted 
(months or seasons in advance)?

Thanks!   Questions?

Contact:
ychao@remotesensingsolutions.com
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Climatology & Seasonal Cycle
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Bias 
Corrections 

Heat flux: 
+35 W/m2

Freshwater 
discharge: 
- 40 m3/s 
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SCHISM

total stations mean anomaly 
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