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* History & Benefits of Wetlands

e Wetlands Water Budget Tool (WWBT)
e Water Accounting for Wetlands

* Evapotranspiration Study for Wetlands
e Recommended Next Steps

* Questions & Discussion
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History of Wetlands in California

e 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

I Aquatic

public lands (mostly state and e L e
federal) — i =T

[] CVJV Boundary
Primary Focus Area & Planning Regions

[] CVJV Boundary
Primary Focus Area & Planning Regions
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CVJV 2020; Dennis et al. 1984; Frayer et al. 1989; Dahl 1990



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

Benefits of Wetlands

* Hotspots of biodiversity
* Migrating waterfowl and shorebirds
* Anadromous fish
* Other plant, amphibian, bird species

* Flood control

* Water quality improvements
e Recreational opportunities

e Carbon sequestration

* Groundwater recharge
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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

Wetlands Water Budgets? Why?

Sustainable Groundwater

SARE 2024
* Concerns over water supply reliability il
for the few remaining wetlands areas in OSQNMAIR\Y
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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https://water.ca.gov/sgma

Notes:

WEt ‘ a n d S \Nate r B u d gEtS ? H OW ? 1. Coordination with wetlands managers

to understand monthly operations and

water management practices.
See Note 1 CI M IQ 2. Runoff (of precipitation and applied
(_,u,o_,,,m.R,.GE,O,.,,WE,.,,.,O,,., water) and recapture are modeled based
R on other flow paths, monthly operations,
INFLOWS OUTFLOWS input from wetlands managers, etc.
Precipitation Evapotranspiration 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.
Water

/

Recapture of Percolation Water Budget Tool created in
Excel for broad accessibility

USDA and use by
— ONRCS wetlands
: managers x Excel
U.S. Department of Agriculture
Natural Resources Conservation Service and others.
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Wetlands Water Budget Tool (WWBT

@

File Home Insert aw Pagelayout Formulas Data Review Automate Help IWFM Tools 3 Comments
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Wetlands Water Budget Tool
Developed by Davids Engineering,Inc.
Created 11/28/2018

Updated 2/25/2020

Reformatted 11/1/2022

Instructions:

DAVIDS

ENGINEERING, INC

Tab Color Description

Tab Colors

Description

Green

User configurable model simulation inputs

Blue

Model output

Purple

Intermediate Calculations

Orange

Interim/Final Results Summaries

Gray

Non-configurable model simulation inputs

Step 1. Click on the Mainlnputs worksheet (light green and purple cells are configurable by the user, white cells are not)

Step 2. Select one of the following locations using the Select Location drop down list:

Butte Valley WA
Colusa NWR
Delevan NWR
Grasslands WMA
Gray Lodge WA
Kern NWR
Mendota WA
Merced NWR

Worksheet Descriptions

Worksheet Name

Worksheet Description

Mainlnputs

User configurable model simulation inputs

AnnualQutput

Pivot table of annual volumes for simulation runs

MonthlyAll

Monthly output for each simulation run

SimulationParameters

Parameters for most recent simulation run

DailyCalculations

Temporary calculation sheet used in procedure

MonthlyCalculations

Temporary calculation sheet used in procedure

MonthlyReviewWaterYear

User review of model results on a monthly timestep for a user-selected conditions

AnnualReviewWaterYear

User review of model results on an annual timestep for a user-selected conditions

Evaluation&Calibration

User review of model results in comparison to independent datasets

Pixley NWR CalculationSummary Summary of daily calcuation used in the simulation
Sacramento NWR Preciplnput Precipitation input table
Sutter NWR ETolnput Evapotranspiration input table
Upper Butte Basin WA CC Preciplnput Climate Change Factor for Precipitation input table
CC ETolnput Climate Change Factor for Evapotranspiration input table
Note: If the desired area for the water budget for is not shown above, select a location above that is either nearby or has a DataSources List of data sources used in configure various inputs
similar climate to use as a proxy for the desired location. Defalut Inputs List of parameters used in the calculations for each simulation
Otherlnputs Habitat coefficients, soil parameters, and habitat type specific parameters
Select one of the following climate scenarios using the Select Climate Scenario drop down list: VersionHistory Version history of water budget tool spreadsheet
Historical
2030CT Codes Descriptions
2070CT Code Code Description
2070DEW AF Acre-feet
2070WMW AW Applied Water
DP Deep Percolation
Assign a unit code for each of the simulation areas. It can be any combination of letters and/or numbers. ds Change in Storage
ET Evapotranspiration
Assign a cell code for each of the simulation areas. It can be any combination of letters and/or numbers. ETo Reference Evapotranspiration
Saturated Hydraulic Conductivity
Select a habitat type for each simulation area from the drop down list. Only habitat types in the list are allowed. Pr Precipitation

R Return flow of applied surface water
Surface Runoff from Applied Water
Surface Runoff from Precipitation
Permanent Wilting Point

Enter the habitat area in acres in the Area, Acres column.

Select an Operation Mode code for each month from the drop down list.
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o Dra Page Layo 0 a Data R Automa 00 0
alMode  al Mode Change
Notes: Code  Descriptio Scenario Climate Change Scenario Description
Light Green Cellindicate they are configurable by the user H Hald Historical Historioal Conditions: Run All Simulations
Purple Cells are set to default values using the Fleset Default Yalues button but can be 1] Crawdown Z030CT Projected 2030 Cential Tendency Conditions
configured by the user. F Floodup: Z070CT Projected 2070 Cential Tendency Conditions
1 Irigation, Z0700EW | Projected 2070 Drier Conditions with Extreme Warming e —
Select Location: |Sacramento NwR ] M Maintenance 2070w Projected 2070 wetter Conditions with Moderate 'w'aming
™ Mo Supply Values
Select Climate Scenario: [Historical ] c Cropped
Habitat Type Specific Parameters Soil Parameters
Percent Saturat
of ed Percent
Monthly Operational Mode Code _ | Circulatio Runoft Hydrauli
Soil n Rate of Perma- © Lateral [ 3 Maz
Satur- | [Cubic - | Number | Irrigatio | Numbe Applied | Total | Field | nent |Conduc Moistur Seepag | Lateral
Water | ation | Feet per of n rof |MNumberof | Water |Poros|Capac| Wilti t-ivity, Runoff e e, Seepag Stress
Area, Depth. (Depth.| Second |Depth. |Iigatio | Efficien | Floodu | Drawdown |Recaptur| ity ity | Point | Inches |Lambd| Curve |Gontent Inches |e During| Weather Data | Adjustmen
Unit - Cell | RowlD | Unit Cell Habitat Type Acres [DoNov|DeclanFeb|Mar| Apr May) Sep| Inches | Feet | Per Acre) [Inches| nDays | oy | pDags| Days ed (wiv) | (viv) | (wiv) |PerDas| a |Mumber| (viv) | tation |PerDay|F and D Name t Factor
SHWA-1 | SHwWR 1 Seasonal Wetlands ZZ M| M| MM H|[ O[N] H|[N[N[F ™ 12| 3] 0.0024 & | B0 1| | Z0%| 047 033 025 [ I 56| 0.31 207 00Z] 500 Sacramento 1
SHWH-2 2| SHwR B Seasonal Wetlands 4T M| M| MM H|O| N N|[N[W]N]|F 17| 3 0028 B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-3 3] SNWR 3 Seasonal Wetlands SES[FIM|IM|M[H[DO[HN[N[N[N]N]|HN 1] 3 0.0024 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNwWR-4 4| SNWR 4 Seasonal Wetlands SEE[N|F[M|M[H|O[M[N|N[N]|N|HN 12| 3 0.0024 [&§ 10| B0 15 15 20| 047 033 0.25 0.05] 014 56 0.31] 204 0.02 5024 [ Sacramento 1
SNWA-5 S| SHWh 5 Seasonal Wetlands B M| M[M[M[M[H|[O|N|[N[N[F[M 12| 3 o.0024 & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWH-B B[ SHwH 5 Seasonal Wetlands TZA M| M| MM M| H| D M|[N[N]N]|F 17| 3 0028 B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-7 7| SNWR 7 Seasonal Wetlands FOO FIMIMIM[M[H[D[N[N[N[N[H 1] 3 0.0024 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWA-8 & SHWh 3 Seasonal Wetlands A N[ F|[M[M[M[H|[O|N|[N|[N]|N[N 12| 3 o.0024 & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHwWH-3 E I ] Seasonal Wetlands Z4A M| M| MMM | M| H|O[N[W]N]|F 17| 3 00028 6 0| B0 | | 20w 047] 093] 025 [ 56| [IE]] 207 O0Z]  50%|Sacramento 1
SHWHR-10 0| SHwh 0 Seasonal Wetlands ZHF| M| MMM |[M|H|O|N|N| N[N 17| 3 0028 B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-11 [ SHWR hil Seasonal Wetlands TN FIMIM[M[M[H[DO[N[N]N]|N 1] 3 0.0024 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWA-1Z Z[ SHwWhR iz Seazonal Wetlands - Summer Water (M| M| M[H|[O|[N|H| W] T|C[F[™ 12| 3 0.0075, & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWHR-13 T3] SHwh 3 Seasonal Wellands - Summer Water a3 M| M| M|A| D[ M| T [C|N|N|N][F 17| | 00073, B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-14 ] SHWR i Seasonal Wetlands - Summer W/ater B F[MIMHD[N[ N[ T[C[N[N[H 1] 3 00018 [ 0] B0 1 1 20-] 047 033 0.25 0.05] 0 56 0.31] 204 0.0 S5+ [ Sacramento 1
SNWR-15 5] SHWR = Seasonal Wetlands - Summer W/ater AN FIM[HID[N][T[CIN[N[N[H 1] 3 0.0078 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWA-T5 6| SHwWR i3 Seazonal Wetlands - Summer Water ES|M|M|M[M{H|[O|M| T |CIN[F[™ 12| 3 0.0075, & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWR-1T7 7| SHwh i Seasonal Wellands - Summer Water SE[F M| MM H[ O[T | C|N|N|[N[HN 17| | 00073, B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-18 5] SHWR i Seasonal Wetlands - Summer W/ater SAIF[MIMIMH[D[ N[ T[CIN[N[H 1] 3 0.0078 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWA-13 18] SHwWhR =] Seazonal Wetlands - Summer Water ZE MM MM H|[ O[N] W] T[F[M[™ 12| 3 0.0075, & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWA-20 20 SHWH 20 Seazonal Wetlands - Summer Water TE[M| M| MMM |[H| O C|N|N[F[™ 12| 3 00078, B 0| i | | 20w 047] 093] 025 [N SE| 031 207 O0Z] 50| Sacramento 1
SHWH-21 Z1| SHwh 1 Seasonal Wellands - Summer Water SO M| M| MMM [ H| O] W] T|C[F[™ 17| | 00073, B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-2Z 2Z| SHWR 2z Seasonal Wetlands - Summer W/ater EIIM[MIM[MM[H[D[T[CIN[N]F 1] 3 0.0078 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWR-23 Z3|_SHWR 23 Seazonal Wetlands - Summer Water ZE M| M|M[M[M|[H| D N[T|[C|N]|F 12| 3 0.0075, & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWHR-24 4| SHwWR 29 Seasonal Wellands - Summer Water ZOE[F|M MMM |[H|[ O] T [CIH|[ N[N 17| | 00073, B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-25 25] SHWR 25 Seasonal Wetlands - Summer W/ater MO FIM[M[M[M][H[DOD[N]TIC[N[HN 1] 3 00018 [ 0] B0 1 1 20-] 047 033 0.25 0.05] 0 56 0.31] 204 0.0 S5+ [ Sacramento 1
SNWR-26 26] SHWR 2B Seasonal Wetlands - Summer W/ater BIMM[M[M[M]IM[H][D|T]CTN]F 1] 3 0.0078 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SNWR-27 Z7|_SHwR 27 Seazonal Wetlands - Summer Water SE M| M| M[M[{M|[M|[H|[O|N|[T[C[F 12| 3 0.0075, & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SHWR-28 78| SHwh 28 Seasonal Wellands - Summer Water TE M| F MMM [M|H| O] T|C[N[HN 17| | 0,007, B 0] B0 T T 20%] 047 093] 025 [ 56| 031 207 O0Z]  50%| Sacramento 1
SNWR-23 23] SHWR 23 Semi-Permanent Wetlands SSO[CI N[ N[H[N[N[M[M[M[MIM]|C 1] 3 0.0030 [ 0] B0 1 1 20 047 033 0.25 0.05] 0 56 0.3 204 0.02 S0%< ] Sacramento 1
SHWR-30 30 SHWR 30 Permanent Wetlands BA MM [ M[M[M[M[M [ MMM M[@ 4] 3] 0.0030 & 0| B0 | | 20%| 047 033 025 005 0M 56| 0.31 207 0.0Z] 500 Sacramento 1
SNWA-31 3| SHwWhR il Upland T N[N | N[H|N| N[N N[N[N[ NN [ 3 0.0075, [ [ i | | Z0x| 047 033 025 005 0M 56| 031 207 0.0Z] 500 Sacramento 1
- 32
- 33
B 34
- ]
- =
- ki
- 35
- bz
- 90
- 4
- 47
- 43
= 4]
- 45
- 45
- a7
Instructions Maininputs AnnualOutput MonthlyAll SimulationParameters DailyCalculations MonthlyCalculations Daily Review WY Monthly WY Totals CalculationSummary Preciplnput ET
d % Accessib estigate & Display Setting
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Wetlands Water Budget Tool (WWBT) Results

Central Valley Joint Venture

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

‘ )
Sacrament‘o NW )
‘: @ |

R

Atwell Island

Butte Valley Wildlife Area (WA)

Grasslands Groundwater Sustainability Agency (GSA) Area
Gray Lodge WA

Kern National Wildlife Refuge (NWR)

Mendota WA

Pixley NWR

Sacramento NWR

Presley Program Wetlands (4 WWBT Applications)

- ‘, Lodge W.

1o be = Do s gy e b
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Wetlands Water Budget Tool (WWBT) Results

(A) Seasonal wetlands

(A) Seasonal wetlands

(B) Permanent/semi-permanent wetlands

Oct Nov Dec Jan Feb Mar Apr M Jun Jul Aug

o
o
=}

(B) Permanent/semi-permanent wetlands

Proportion of acres
o
(=
volume (acre-feet) per acre

ALljg Sép Watelr Year
Total

Nov  Dec  Jan Apr  May Jun

Operational No supply . Irrigated . Drawdown . Maintain Budget . Precipitation . Runoff (Precipitation) . Recapture (Applied) . Percolation
component ; ; ieati
mode . Cropped Floodup . Hold . Applied Water . Runoff (Applied) . Evapotranspiration
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Wetlands Water Budget Tool (WWBT) Review

Benefits: Drawbacks:

* Utilizes available data to fill a data gap  « Static habitat and management (in
and quantify water use for managed reality these can vary, at times

wetlands substantially, from year to year)
e Available in Excel for wide distribution

o 1 -
and use among wetlands managers Calculates required applied water,

does not address scenarios where

* Quantifies applied water demands water supplies may be limited

based on other inputs, and how those

may change based on habitat, * Calculates wetlands ET at all wetlands
management, or climate change from ETo using a “habitat coefficient”
projections (Kh) developed for Sacramento NWR

The WWBT is primarily a scenario planning and forecasting tool.
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Other Wetlands Water Use Accounting
Evaluating Variability in Evapotranspiration (ET) in Wetlands

OPEN=T

Filling the Biggest Data Gap in Water Management
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https://etdata.org/

Evaluating Variability in Evapotranspiration (ET) in Wetlands

Butte Valley WA Sacramento NWR

2018 2018
2019 2019
2020 2020
2021 2021
2022 2022
WWBT

Pixley NWR Kern NWR

2018 2018
2019 2019
2020 2020
2021 2021
2022 2022
WWBT WWBT

Mean Kh (ETa / ETo)

Grasslands GSA Mendota WA

2018 2018
2019 2019
2020 2020
2021 2021
— 2022 2022

WWBT WWBT
”\a% = .
\V Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

Mean Kh (ETa / ETo)

Mean Kh (ETa / ETo)
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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

Conservation
Science
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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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