
Managed Wetland/Waterfowl 
Hunting Impact Analysis



Managed Wetlands Winter Flooded Rice



Background and Process

• Conversations with RD 108 prior to FR

• Development of proposed project included in FF portfolio

• Proposal submitted to CVJV

• Stakeholder experience with Yolo BNP analysis deficiencies 

• Outreach to wetland managers and hunters

• Biological data

• Ad hoc group meetings (March 8 and April 28, 2023)

• Testing and refinement



Outline
• Mechanisms of impact

• Calculating impacts – developing a score

• Testing the calculation

• Conclusions
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Impact Equation

Impact Score Factors:

1) Depth: How deep is the flood?

2) Timing: When is the flood?

3) Flood Area: How extensive is the flood?
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Impact Equation

Flood Depth

Flood Timing

Flood Area

Impact

Depth
Depth 

Multiplier(ω)
Hunting

Depth 

Multiplier(ω)
Management

Winter Flooded 

Rice

Managed 

Wetlands

No impact < 12" < 12" 0 0

Bird use declines 12"-14" 12"-22" 1.5 0*

Access reduced 14"-20" 22"-28" 2.5 2.5

Infrastructure 

damage
>20" >28" 5.0 5.0

* Bird use is captured with bioenergetic models during this period
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Impact Equation

Flood Depth

Flood Timing

Flood Area

Impact
Hectares

Winter Flooded Rice Managed Wetlands

No impact 27,176 14,560

Bird use declines 17 90

Access reduced 15 0

Infrastructure damage 5 0

Daily Calculation of Area Impacted

Example Day



Ac = Number of Hectares flooded at each class (c) 

ωc = Class (c) specific multiplier 

𝐷𝑎𝑖𝑙𝑦 𝑖𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 = 𝐴𝑐 ∗ 𝑑𝑎𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 ∗  𝜔𝑐

4

𝑐=1

 

𝑆𝑐𝑎𝑙𝑒𝑑 𝑖𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒 =
∑𝐷𝑎𝑖𝑙𝑦 𝑖𝑚𝑝𝑎𝑐𝑡 𝑠𝑐𝑜𝑟𝑒

𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎
 

Eq.1 

Eq.2 

       Impact Score Factors:

1) Depth: How deep is the flood?

2) Timing: When is the flood?

3) Flood Area: How extensive is the flood?



Area for each 

habitat type

Importance of the 

day

Depth multiplier

Ac = Number of Hectares flooded at each class (c) 

ωc = Class (c) specific multiplier 
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Hunting Management
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• Multiple (3-4) major flood 

events during waterfowl 

season

• Little/No impacts after 

waterfowl season

Managed Rice

Waterfowl Hunting Season

Managed Wetlands

Large Hunting Impact Year

Wetland Management



• One major flood event 

during waterfowl season

• Larger impacts after 

waterfowl season

Small Hunting Impact Year

Managed Rice

Waterfowl Hunting Season

Managed Wetlands

Wetland Management
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Recommendations
Recommendations to the Steering Committee:

1. Flood impacts on Managed Wetland and Waterfowl 

Hunting

Flood Impacts: bird use, landowner/hunter access, 

infrastructure maintenance, wetland management for duck food

2. Impact equations for Managed Wetland and Waterfowl 

Hunting



For Reference



Flood Impacts
• Bird use

• Landowner/hunter access

• Infrastructure maintenance

• Wetland management for 
duck food



Impact Equation

Impact Score Factors:

1) Depth: How deep is the flood?

2) Timing: When is the flood?

3) Flood Area: How extensive is the flood?
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