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Model Background

Napa Valley Integrated Hydrologic Model One-Water BCM
 Simulates landscape processes, surface water
processes and groundwater and how they interrelate

Climate

Integration of Various Data Types
 Many different data types
 Data are spatially and temporally variable

Inflows

N

Groundwater Recharge
(Precipitation + Irrigation - ET)

Surface Water
Deliveries
(for urban supply)

Groundwater an

Future Hydrologic Response e e
 Reasonably bound future hydrologic conditions : ”
* Evaluate future changes to climate, land use, etc. W e
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Support Management and Policy Decisions
 Inform stakeholders and managers
 Inform monitoring and future data collection




Surface Water (Background)

Tributary Inflows
 Upper watershed response using the statewide
Basin Characterization Model (BCM)

 BCM post-processed to provide tributary recharge
& runoff

Flow

e Calculated internally from Manning’s Equation
* Diversions and runoff & returns from landscape

Stream Properties

e Channel geometry is fixed

 Channel elevation (LIDAR)

 Channel width estimated using areal lidar &
imagery

~ BCM Inflows

CI1BCM
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M Streams
Tributary Watersheds
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Surface Water (Upper Watershed Updates)

Rationale

 Statewide datasets may not reflect local
conditions (land use, geology, climate, other
characteristics)

nag

 Land use is fixed over time (e.g., fires)
 Reliant on USGS for updated input and output
 Climate change models outdated

Updates

* In-house model (local inputs and refined scale)

e Time-variant land use Explanation

Burn Areas (2013-2022)
1 Napa River Watershed

Data Sources:

1. CA Dept of Water Resources Bulletin 118 (2016)
2 Base Layer: ESRI, USGS (NHD Plus, NED)

 Update climate change models
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Surface Water (Channel Geometry

Refinements)

Rationale

Channel geometry affects stream discharge,
stage, width and interaction between
groundwater and surface water

Channel geometry is not fixed in time

Updates

Update channel methodology to better represent
geometry

e Lidar (2003, 2018)

* Channel cross sections from pre- and post-

restoration

Utilize datasets to vary channel geometry over
time

Include time-variant land use in BCM

Rectangular Channel

Stream Width

Streambed

Streambed Bed P bilit l Elevation
Thickness ed Fermeabiiity

Groundwater Model Cell

Moadified Channel Geometry

Bank Roughness

Streambed
Thickness

Elevation
Groundwater Model Cell



Surface Water (Verification & Utility)

Stream Mechanics < Napa River at St Helena (1145600) = Model Performance
Gage Height-Discharge Veriﬁcation
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Discussion Topics

What other watershed characteristics could be
important to refine or update?

Are there any other data that could be

leveraged to better represent surface water
processes?




Water Use (Soil Moisture Storage Background)
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Water Use (Soil Moisture Storage Updates)

Current Model Framework Existing Framework
* Soil moisture storage is reduced on the scale of days to weeks

* [rrigation is required when precipitation or groundwater

Groundwater uptake cannot satisfy crop water demand
ptake May

supplviater e |rrigation begins earlier in season

Xr * Native vegetation can be easily water stressed
;[; Update

e Coordination with USGS platform developers
* Updates to model platform to incorporate longer-term
soil moisture storage

O
l %%l | * Directly incorporate on-farm water storage in model

%% platform and examine storage of runoff

W Water Table  CapillaryFririge
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Water Use (Evapotranspiration Updates)

Evapotranspiration
 Discrepancies between measured (Tule) and
rem0t6|y sensed ET (OpenET) OpenET Models for a Single Vineyard in WY 2021

Monthly ETa

e |ssues with local CIMIS station

Crop Coefficients

 Assigned by crop type (e.g. white vs black grapes)
 May not account for spatial variability in ET
 May not account for temporal variability in ET

OpenET Models

II disalexi

. eemetric
. ensemble
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|:| sims
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Illllllllllm “ Measure d

1004

ETa (mm/month)

50 1

Updates
e Determine Factors that influence Kc and ET g e e S s e s s
* Physical Processes pate of Y2021

e Cultural Practices

 Developing approach to appropriately adjust
framework to capture variability
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Water Use (Other Considerations)

Data Gap (Measurements)

e Irrigation scheduling and amount
* Measured evapotranspiration it s
. . ~ o y‘ ‘ \ ‘“..."‘ J-‘l'm, ‘ -
e Measured soil moisture 3 e
R

Data Gap (Information)
* Rooting depth

* Root stock

* Variety

* Row Spacing Explanation

* Cover crop [ Napa River Watershed
[ Groundwater Subbasin

ET (mm)
High : 248

.Low:O

Data Sources:
1. CA. Dept. of Water Resources Bulletin 118 (2016)
2. Base Layer: ESRI, USGS
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Discussion Topics

How can we best leverage available
data to develop inputs that are
representative of land and water use
in the Napa Valley?

What are the questions we should be Model
asking growers and other
stakeholders to collect the
information we need?

vomplex



Additional Elements

Climate Change Coupled Model Intercomparison Project (CMIP)

e Existing climate change models (CMIP5) are outdated Phase 6
and do not reflect local conditions well LI L LA AL N
* CMIP6 and coordination with DWR regarding best 4[— SSP4-3.4 Max
practices (in development) § - CMIP6 e ’
Geologic Refinements L3k B z
* Continual refinements based on interpretation of @ B 04 S
new data and information E L[ E
e Alluvial thickness and aquifer configuration <~ T O
* Well distribution and completion by aquifer E [ HodCRUTS = 06 i
based on updated inventory and mapping 5 1 fir — w
Observations ¥ 13 Likely Range E 0.8
* Compare simulated and measured ET 0 _ .. R
e Qualitative data (Stream Watch) 2000 2050 2100 0
e Vertical gradients from ISW monitoring sites Year

* Applied water (groundwater pumping)
14



Timeline

WY2024 - WY2025 WY2026
WY2023 5-Year (?SP
Evaluation
e Channel Geometry Update e Aquifer Geometry * Update Model Projections
« BCM Updates Update * Update Climate Change
e Aquifer Geometry Update e Update ET in Model Models
e Well Distribution Update * Platform Updates e Update Projected Water
 Examine ET & Cultural e Soil Moisture Budgets
Practices * On-Farm Storage * Update Scenarios
* As-needed scenarios e Evaluate Modeled * Update Model Report
Water Use

e Update Observations
e Update Calibration
* As-needed scenarios
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