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Agricultural Water Demand Projections 
Land-Use Surveys 

This memo provides an overview of preliminary outcomes from the Agricultural Water Demand 
workgroup to date. The outcomes described below do not represent final work products; they are 
intended to offer an update for discussion purpose during October 2020 Advisory Committee meetings 
for the Sonoma Valley, Petaluma Valley, and Santa Rosa Plain subbasins. A complete summary of all 
practitioner work group outcomes will be provided to all Advisory Committees at the conclusion of 
discussions in the fall of 2020.  

The primary focus of the Ag Demands work group has been providing estimates of agricultural 
contraction or expansion over the 50-year planning horizon of the GSP for major crop types in the three 
subbasins, including: 

• Vineyards
• Irrigated pasture
• Dairies
• Grain and hay crops
• Truck, nursery, or berry crops (including row vegetables and field crops such as hops)
• Orchards/deciduous fruits and nuts
• Cannabis/hemp

At the June 23rd meeting, work group members estimated that for all crop during the GSP planning 
horizon, the three subbasins can expect a general reduction of farmed acreage crop types with the 
exception of vineyards and cannabis/hemp. Work group members did concede that at least in the near 
term (5-10 years) vineyard production is also likely to contract, primarily due to market forces and an 
oversupply of grapes. Water supply availability, population growth/land conversion for residential use, 
and land prices in general were cited as the primary causes for contraction of other agricultural uses. 

To further evaluate these assumptions, staff developed survey forms, which were sent to the 
Agricultural Water Demands Practitioner Work Group (7 respondents) and to agricultural land users in 
the SRP, SV, and PV (28 respondents). The surveys were distributed in late July and early August of 
2020. Both surveys asked respondents about expected expansion or contraction of the following 
agricultural land uses: vineyards; irrigated pasture; grain and hay; truck, nursery, or berry crops (truck 
crops); orchards/deciduous fruits and nuts; cannabis/hemp; and other. Note that no respondent 
described “other”; therefore, this land use will not be addressed here. 

There were differences in the surveys. The agricultural land users were asked about short term (10 
years) and long term (50 years) changes in agricultural land use, while the practitioners were asked 
about only short-term changes. The agricultural land users were asked about dairies while the 
practitioners were not. The agricultural land users were asked if their answers were specific to one of 
the three groundwater basins and a plurality (13/28) indicated the SRP. It should be noted that some of 
the practitioners indicated that preserving Tiger Salamander habitat in the SRP will be a constraint to 
agricultural expansion in that basin. 
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Figures 1 and 2 show the survey results for expected short-term and long-term agricultural land-use 
changes, respectively. The short-term results combine the practitioner and land user responses with the 
exception of dairies, which only reflect the land-user responses. The long-term results only reflect the 
land-user responses. The X-axis shows the expected expansion or contraction, where -10, -5, 0, 5 and 10 
are the percentage change in land use; where a negative value indicates contraction, zero indicates no 
change, and a positive value indicates expansion. The Y-axis shows the total count or frequency for each 
land-use change category. 
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Figure 1. Short-term agricultural land-use changes in the Santa Rosa Plain, Sonoma Valley, and Petaluma 
Valley. 

Consider the expected short-term land-use changes (fig. 1). Vineyards, truck crops, and cannabis/hemp 
are expected to expand (0-5%, 0-5%, and 5-10%, respectively). The other land uses are expected to 
contract as much as 10% (dairies). 

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

Expansion/Contraction

Cannabis

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Dairies



Working DRAFT 6 

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

Vineyard

Irrigated Pasture



Working DRAFT 7 

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

Grain and Hay

Truck, Nursery, or Berry



Working DRAFT 8 

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

0

2

4

6

8

10

12

-10 -5 0 5 10

Fr
eq

ue
nc

y

Expansion/Contraction

Orchards

Cannabis



Working DRAFT 9 

Figure 2. Long-term agricultural land-use changes in the Santa Rosa Plain, Sonoma Valley, and Petaluma 
Valley. 

Consider the expected long-term land-use changes (fig. 2). Vineyards, truck crops, and cannabis/hemp 
again are expected to expand (0-10%, 0-10%, and 5-10%, respectively); however, a fairly large number 
of respondents expected truck crops to contract 10%. All the other land uses are expected to contract as 
much as 10%. 

Reported Land-Use Data 
In order to provide a comparison of survey results with historical changes in cropping patterns, land-use 
data from 1960 to 2018 (every 5 years until 1990, then every 2 years thereafter) for vineyards; irrigated 
pasture; grain and hay; truck crops; and orchards/deciduous fruits and nuts were compiled using 
Sonoma County crop reports (https://sonomacounty.ca.gov/Agriculture-Weights-and-Measures/Crop-
Reports/) and are shown in figure 3. Note that the data compiled from the crop reports and displayed 
here represent all of Sonoma County.  The crop reports reported bearing, nonbearing, and total acreage 
for vineyards and occasionally for orchards/deciduous fruits and nuts. In addition, the reports reported 
harvested acreage for the other land uses; it was assumed that harvested acreage was equivalent to 
bearing acreage. Therefore, bearing acreage is shown in figure 3. 
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Figure 3: Agricultural land use for vineyards; irrigated pasture; grain and hay; truck crops; and 
orchards/deciduous fruits and nuts, 1960-2018. Future land use contraction or expansion based on 
2000-2018 data. 

In addition to the historic land use, the data were extrapolated from 2020 to 2070 based on regressions 
of the 2000 - 2018 data (fig. 3). An additional regression of the 2008-2018 data was performed for 
vineyards, as the growth pattern exhibited a more moderate rate during this more recent time period 
(fig. 4).  The regressions include high, median, and low growth trends. Qualitatively, the results indicate 
that vineyards; grain and hay; and truck crops may expand while irrigated pastures and orchards 
contract (fig. 3). With the exception of grain and hay, these results generally agree with the survey 
results. However, the scale of expansion/contraction differ. For example, the regression indicates that 
vineyard acreage may expand 20% in 10 years and almost 100% in 50 years based on the 2000-2018 
data and 10% in 10 years and 48% in 50 years based on the 2008-2018 data (figs. 3 and 4). On the other 
hand, the regression indicates that irrigated pastures may contract 50% in 10 years and almost 140% in 
50 years (fig. 3). The survey results indicated an expected 0-10% expansion of vineyards and an expected 
5-10% contraction of irrigated pastures within 50 years (fig. 2).
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Figure 4. : Agricultural land use for vineyards, 1960-2018. Future land use contraction or expansion 
based on 2008-2018 data. 

Simulating Land-Use Change 
The survey results must be incorporated into quantitative land-use projections for use in the GSPs. 
Sonoma Water, as part of its efforts to develop a groundwater-flow model of the Sonoma Valley, has 
developed an algorithm to estimate the change in vineyard acreage in the Sonoma Valley (Andrew Rich, 
Sonoma Water, personal communication, 2020). The algorithm uses changes in vineyard acreage 
between 1999 and 2012 to estimate growth rates and the probability that a parcel will be converted to a 
vineyard based on physical characteristics (e.g. slope, elevation, aspect, soil type, etc.), as well as 
possible constraints, such as conservation easements, and zoning of the parcel. The algorithm will be 
modified to address additional crops and the conversion of crops expected to contract in the area to 
crops expected to expand.  

Specifically, the algorithm will be modified to include truck crops and, possibly, grain and hay. Although 
cannabis is expected to expand in the short and long term, the current acreage is so small (e.g., currently 
about 40 acres in the SRP) that even a 10% increase in acreage will result in a small total area (and 
relatively small projected water use at the basin-wide scale); therefore, cannabis will not be addressed 
here.  Additionally, although the potential for future projected development of hemp as a crop in the 
basin was raised by several practitioners and land-user responders, hemp crops are not being simulated 
for the initial GSPs due to uncertainties related to any potential future cultivation of hemp and 
associated farming practices. Should cultivation of hemp occur at a significant scale during the early 
stages of GSP implementation, hemp can be included when updating future projections during 5-year 
GSP updates. 
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The projected growth rates can be defined by the survey or regression results. Staff will discuss options 
for simulating the growth rates at the practitioner workgroup’s next meeting on October 15, 2020.  The 
conversion probabilities will be modified to address vineyards and truck crops (and possibly grain and 
hay) and the physical characteristics of available, unused land as well as land being cultivated by crops 
expected to contract will be addressed. The land will assumed to be converted based on the conversion 
probabilities with the lands with the highest probabilities being converted first. 


	Agricultural Water Demand Projections



