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Outline

• Why do we need monitoring of the bay?

• What is an effective monitoring?

• What have we been doing in the bay?

• Application and implication



Why we need monitoring of Texas estuaries

• Galveston Bay has experienced natural 
disasters (e.g., hurricanes and droughts) 
and man-made disasters (e.g., oil spills, 
pollutions etc.). 

• Assessing impacts of these disturbances 
is challenging. 

• Effective monitoring has been proven a 
meaningful tool for post-disaster 
assessment and restoration efforts.



Texas, and most of the western US, is suffering a severe water crisis because of
ongoing drought, changing weather patterns, increased water demand, and
depleted surface and ground water resources. 

Urgent status for Texas estuaries

State Needs:
a critical need to increase water development projects to
support current and future industrial and municipal needs. 



What effective monitoring should be

• Focusing on sensitive indicators (e.g., environmental and biological) 

• Conducting consistently in space (fixed sites) with broad coverage of 
the bay

• Conducting consistently in time (biweekly, monthly, etc.)

• Sufficient details on taxon levels (species/genus, not bulk samples 
etc.) 

• Standard protocols for sample collection and sample processing

• Maintaining the monitoring as long as possible to generate valuable 
time series data



Key species in estuaries and salinity 

with focuses on Zooplankton and oyster larvae



Current lack of zooplankton and oyster larvae in Galveston Bay

Current Status: pelagic larvae remain poorly 
understood for better restoration of oyster fisheries. 



What we have done on zooplankton 
• Monthly sampling zooplankton 
September 2017 – October 2018 (NSF), 
September 2022-March 2026 (TCEQ), 
• Zooplankton (202µm and
100µm nets)
• Salinity
• Temperature
• Chlorophyll
• pH
• DO



Recent monitoring project on pelagic oyster larvae

• Monthly sampling zooplankton 
May –October in 2022, 2023 and 2024 
(TPWD) 
• Zooplankton (100µm nets)
• Salinity
• Temperature
• Chlorophyll
• pH
• DO



Liu et al. 2021

Disasters, Indicators, Data Analysis and Assessment 

Application and Implication 

Informing Agencies and 
Stakeholders 

•Near-term changes in 
zooplankton communities were 
mainly caused by massive 
flooding.
•Spatial zooplankton ordinations 
disclosed long-term hurricane 
impacts to the bay.
•Floods were more harmful than 
storm surge with ecosystem 
implications to estuaries.



Exploration of “Sources” and “Sinks” of larval oysters supporting oyster restoration 

Application and Implication 

Useful to Agencies and Stakeholders

1. When larvae reach their highest density and How their densities are 
related to environmental conditions. 

2. Where potential oyster sanctuaries could serve as sources of a consistent 
supply of pelagic larvae.

3. What the success of restoration projects would allow for greater 
confidence in selecting restoration locations. 

• Daily temperature 
and salinity

Northern Gulf of Mexico 
Operational Forecast System 

(NGOFS)

Liu et al. 2025



Recent outcomes contributing to State of the Bay  

Lin et al. in review



Promotion of Galveston Bay Ecosystems in Sciences  



Thank You 

Hui Liu
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