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UC ANR Delivers California’s Land Grant Mission

• Cooperative Extension established 
by Congress in 1914

• Dr. Qicheng Tang joined Napa UC 
ANR in 2023 April as a project 
scientist on Water Resources and 
Resiliency



Water Program @ UC ANR Napa, how do we 
serve?

Research Workshop Individual Client 
Service/Consultant

• Water quality and quantity 
issues

• Irrigation strategies
• Wildfire hydrology
• Ecohydrology 

• What do people want to hear 
about water?

• Workshop already organized
• Wastewater Treatment
• Water Conservation
• Field Soil Testing Lab

• Is my pond safe?
• How do I irrigate?



We need to 
understand water 
as a system
Water is connected through pools and 
fluxes. (USGS)



Farm-scale 
irrigation 
decision

Watershed-scale 
hydrologic 
responses

Morrisett et al., Frontiers in Environmental Science, 2023 

Irrigation decisions are tightly related to aquifer 
recharge, and “return flow”, which is the 
streamflow diverted for irrigation and recovered 
in rivers.



Napa water – a literature review

The soil erosion parameters in Napa Valley is similar as those obtained from vineyard erosion studies in Europe.
(Battany and Grismer, 2000, Hydrological Processes)

Significant transfer of sulfur (S) from agricultural fields to streams.
(Hermes et al., 2021, Science of the Total Environment)

Different climatic regions require different vine varieties with different hydraulic traits (e.g., stomatal management)
(Albasha and Bartlett, 2024, Agricultural and Forest Meteorology)

Tang et al., a review of Napa Valley water research, in prep

Soil Physics

Soil Chemistry

Viticulture



Napa water – data 
“mining”
“Data mining is the process of extracting 
and discovering patterns in large data 
sets involving methods at the intersection 
of machine learning, statistics, 
and database systems.”

https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Database_system


Data mining – an example of rainfall-runoff 
analysis
A direct response in runoff “jump” 
from the precipitation

CIMIS station, USGS gauges are all hydrometric 
data that are publicly available



Other potential datasets for “mining”

• Groundwater Data
• Weather Data



How is our work directly related to grape growers?

Figure modified from Improving Sustainable Viticulture 
and Winemaking Practices, Ch.6

Decision-Makings



Benchmarking across different sites

Promote the sharing of information among growers, under 
anonymity.

Simple, and understandable narrative, “We apply __ amount of 
water, and we see the yield impacted by  __.”



Soil Moisture Data Across different sites

(Site Location and Name are kept anonymous)
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• Cabernet Sauvignon
• soil moisture higher in South Napa for 

two of the four dates



Soil Water Supply at 
different regions

(Data Compiled from NRCS)



Irrigation Decisions

Different ET products reveal different water needs.



Pilot Site Study

Pilot Site launched by Napa Groundwater Sustainability Agency



UC role: better quantification of water 
use and irrigation scheduling

Crop Coefficient Measurements Irrigation Decision-Making Software



Facilitate Conversation of 
Business Partners and 
Individual Growers



Natural Disturbance and Napa Water

Wildfire
- Hydrologic implications

Change in infiltration rates, 
water movement speed in the 
landscape



Natural Disturbance and Napa Water
Earthquake
- Hydrologic implications



Groundwater Recharge Workshop – register today!

April 12th 1-4 pm
Ag Comm Office, 1710 Soscol Avenue, Suite 3

Sign up today by scanning the QR code!



• Qicheng Tang, Assistant Project Scientist
• qictang@ucanr.edu
• Sign up Napa water newsletter to get updates of most 

recent research and extension events

Contact Information

Scan this to sign up Napa Water News

mailto:qictang@ucanr.edu
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