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Outline

• History & Benefits of Wetlands

• Wetlands Water Budget Tool (WWBT)

• Water Accounting for Wetlands

• Evapotranspiration Study for Wetlands

• Recommended Next Steps

• Questions & Discussion
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Cover Image: Naturebridge.org – Merced NWR

https://naturebridge.org/blog/2019-05-13-lessons-field-california-migratory-birds
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History of Wetlands in California

• 1850s: ~4M acres of wetlands

• Present: ~220k acres of wetlands

• Loss of nearly 95% of wetlands

• Today nearly all are managed lands

• The majority are privately owned 
(hunting clubs), the remainder are 
public lands (mostly state and 
federal)
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CVJV 2020; Dennis et al. 1984; Frayer et al. 1989; Dahl 1990

Pre-1900s 2000s

https://www.centralvalleyjointventure.org/wp-content/uploads/2024/05/CVJV_2020_Implementation_Plan.pdf
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Benefits of Wetlands

• Hotspots of biodiversity
• Migrating waterfowl and shorebirds

• Anadromous fish

• Other plant, amphibian, bird species

Slide 4

Ducks Unlimited; The New York Times; NOAA 

• Flood control
• Water quality improvements
• Recreational opportunities
• Carbon sequestration
• Groundwater recharge

https://www.ducks.org/california/where-californias-ducks-come-from
https://www.nytimes.com/2014/04/15/science/paying-farmers-to-welcome-birds.html?_r=0
https://www.fisheries.noaa.gov/feature-story/new-funding-and-coordinated-action-help-bring-california-salmon-back-brink
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Wetlands Water Budgets? Why?

• Concerns over water supply reliability 
for the few remaining wetlands areas in 
California.

• “You can’t manage a resource you don’t 
measure.” 

• Similar to a budget on a checking 
account, a water budget allows for 
evaluation of existing inflows and 
outflows and can inform management. 
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DWR

https://water.ca.gov/sgma
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Water Budget Tool created in 
Excel for broad accessibility 
and use by
wetlands
managers 
and others.

Wetlands Water Budgets? How?
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Dybala et al. 2023 (unpublished)

Notes:
1. Coordination with wetlands managers 
to understand monthly operations and 
water management practices. 
2. Runoff (of precipitation and applied 
water) and recapture are modeled based 
on other flow paths, monthly operations, 
input from wetlands managers, etc.
3. Applied water is closure term, solved 
by balance of all other flows. Compared 
to delivery data (if available) for 
evaluation of water budget results. 

See Note 1

See 
Note 2

See 
Note 3
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Wetlands Water Budget Tool (WWBT)
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Davids Engineering 2022
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Wetlands Water Budget Tool (WWBT)
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Davids Engineering 2022
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Wetlands Water Budget Tool (WWBT) Results
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Dybala et al. 2023 (unpublished)

WWBT Applications were developed for a total of 12 unique 
managed wetland areas.

1. Atwell Island
2. Butte Valley Wildlife Area (WA)
3. Grasslands Groundwater Sustainability Agency (GSA) Area
4. Gray Lodge WA
5. Kern National Wildlife Refuge (NWR)
6. Mendota WA
7. Pixley NWR
8. Sacramento NWR
9. Presley Program Wetlands (4 WWBT Applications)
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Wetlands Water Budget Tool (WWBT) Results
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Dybala et al. 2023 (unpublished)
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Wetlands Water Budget Tool (WWBT) Review
Benefits:

• Utilizes available data to fill a data gap 
and quantify water use for managed 
wetlands

• Available in Excel for wide distribution 
and use among wetlands managers

• Quantifies applied water demands 
based on other inputs, and how those 
may change based on habitat, 
management, or climate change 
projections 

Drawbacks:

• Static habitat and management (in 
reality these can vary, at times 
substantially, from year to year)

• Calculates required applied water, 
does not address scenarios where 
water supplies may be limited

• Calculates wetlands ET at all wetlands 
from ETo using a “habitat coefficient” 
(Kh) developed for Sacramento NWR

Slide 11

The WWBT is primarily a scenario planning and forecasting tool.
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Other Wetlands Water Use Accounting
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etdata.org 

Evaluating Variability in Evapotranspiration (ET) in Wetlands

https://etdata.org/
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Davids Engineering 2023

Evaluating Variability in Evapotranspiration (ET) in Wetlands
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Recommendations

• Continue coordination with wetlands managers to:
• Expand use and application of WWBT for scenario planning and forecasting.
• Improve understanding of historical and current variability in water and wetlands 

management, depending on hydrologic conditions, water supply availability, and 
other factors.

• Improve in-field data collection and data management for wetlands.

• Refine WWBT

• Improve wetlands water accounting
• Understand variability in water supply and use, and related impacts on habitat 

conditions
• Improve quantification of groundwater recharge volumes from managed wetlands

Slide 14
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Thanks! Questions & Discussion
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Audubon; California SCC; Natural History Journal 

https://www.audubon.org/news/balancing-birds-water-and-farms-californias-agricultural-heartland
https://scc.ca.gov/2016/07/21/the-conservancy-at-40-southern-california-wetlands-recovery-project/
https://natural-history-journal.blogspot.com/2017/03/ode-to-wetland-more-than-just-marsh.html
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