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Introduction

• Goal
Develop a strategy for fallowing farmland that reduces water 
consumption and avoid or minimize potential adverse effects (e.g., 
dust emissions, invasive species spread, degradation of landscape)
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• Goal
• Project Tasks
Task 1. Review and Analysis of Existing Data

Task 2. Existing Fallowed Farmland and Reference Natural Habitat 
Field Study

Task 3. Brush Pile Wildlife Sand Fence Case Study

Task 4. Farmland Fallowing Rehabilitation Strategies

Task 5. Farmland Fallowing Prioritization

Task 6. Watermaster’s Environmental Working Group Meetings

• Organization of Literature Review Document
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• Goal
• Project Tasks
• Organization of Literature Review Document
Section 1. Introduction

Section 2. Reference Natural Habitat in Borrego Valley

Section 3. Farmland in the Project Area and Potential Outcomes of 
Fallowing

Section 4. Brush Pile Wildlife Sand Fence

Section 5. Farmland Fallowing Rehabilitation Strategies

Section 6. Farmland Fallowing Prioritization Criteria



Farmland in Borrego 
Valley and Potential 
Outcomes of 
Fallowing



Land Use: Farmland &
Parcels with Baseline 
Pumping Allocation (BPA) 
Water Rights in 2022



Crop Type (2021) Acres

Citrus 1,622

Dates 76

Flowers, Nursery and Christmas 
Trees

571

Young Perennials1 27



2022 Land Use for 
Parcels with BPA 
Water Rights



Fallow vs Abandoned

• 2,480 acres have been fallowed or abandoned prior to the 
GMP

• “Fallow” = cultivated in one of the past 5 years, unless:
• Enrolled in Habitat Conservation Program
• Not cultivated in 5 years per accepted farm 

management practice
• Not cultivated in 5 years because of government 

requirement

• ”Abandoned” = not cultivated in over 5 years



Fallowing 
Guidelines

• Federal, USDA NRCS guidelines 
for soil conservation

• California DWR, statewide 
fallowing guidelines in 
preparation (summer 2023)

• Borrego Water District Minimum 
Fallowing Standards (Exhibit 3 of 
Stipulated Judgement)



Fallowing 
Guidelines

• Federal, USDA NRCS guidelines 
for soil conservation

• California DWR, statewide 
fallowing guidelines in 
preparation (summer 2023)

• Borrego Water District Minimum 
Fallowing Standards (Exhibit 3 of 
Stipulated Judgement)

 All agricultural tree crops shall be destroyed (e.g., chipped or 
burned)

 All land where the crops were destroyed shall be stabilized (e.g., 
mulched with the resulting tree crop chippings or ash, planted 
with rye grass, barley or other acceptable cover crop, application 
of other product to aid in dust abatement, or combination 
thereof).

 All irrigation wells not used for irrigation of other property, for 
monitoring or for other allowable purposes shall be properly 
abandoned, converted to monitoring wells, or otherwise 
exempted under applicable County standards.

 All above ground irrigation lines/piping shall be permanently 
removed.

 All hazardous materials (e.g., drums of used oil) will be removed 
from the fallowed site.



Potential Outcomes of Abandoned or 
Fallow Farmland in Borrego Valley

1. Little to no vegetation establishment and high sand transport

2. Invasive plant (e.g., Volutaria, Brassica) colonization and spread; high 
sand transport

3. Natural succession to Saltbush Scrub (Atriplex spp.), perhaps in response 
to soil salinization from farm management of high water use crops

4. Natural succession to Creosote Bush Scrub over long time scales, 
decades to hundreds of years (unless there are fluvial processes)

1

3 42



Rehabilitation of 
Abandoned 
Farmland

• Dryland systems take longer to recover; 
stochastic processes

• Cultivated soils require more 
intervention than other land uses and 
may recover as novel plant communities

• Some form of active intervention 
necessary without fluvial processes 

• High Variability in Outcomes
• Spatial heterogeneity; islands of fertility
• Temporal seasonal and interannual 

climatic variability
• Land Management History





Environmental Context 
of the Natural Habitat 

and Sand Fences
UCI

27 January 2023 



Important aspects of the natural habitat

•Geomorphology 
•Soil type
•Vegetation



Geomorphology

• The sediment of the Subbasin has 
been deposited by moving water

• On the scale of hundreds to thousands of 
years

• Broad alluvial plain that makes up the center 
of the valley

• On the scale of decades
• Active channel created by Coyote Creek



• Active channels or alluvial fans 
typically have a coarser texture than 
soils in the alluvial plain

• Overall, soils are fairly sandy and 
unstable

Soils



Vegetation

• Variety of vegetation communities
• Active channels may see more desert 

willow and smoketree
• Less disturbed areas may see 

dominance by creosote
• Most common species in the north 

management area include creosote, 
allscale saltbush, white bursage ,and 
brittlebush



Vegetation

• Variety of vegetation communities
• Active channels may see more desert 

willow and smoketree
• Less disturbed areas may see 

dominance by creosote
• Most common species in the north 

management area include creosote, 
allscale saltbush, white bursage ,and 
brittlebush

2020, Deborah Dozier

2004, James M. Andre

Desert Willow 
(Chilopsis linearis)

Smoketree
(Psorothamnus

spinosus)



Vegetation

• Variety of vegetation communities
• Active channels may see more desert 

willow and smoketree
• Less disturbed areas may see 

dominance by creosote
• Most common species in the north 

management area include creosote, 
allscale saltbush, white bursage ,and 
brittlebush

Creosote
(Larrea tridentata)

2019, Daria Snider



Vegetation

• Variety of vegetation communities
• Active channels may see more desert 

willow and smoketree
• Less disturbed areas may see 

dominance by creosote
• Most common species in the north 

management area include (1) 
creosote, (2) brittlebush, (3) white 
bursage, and (4) allscale saltbush 

Photo credits: Daria Snider, Steve Matson, 
Richard Spjut, Keir Morse

1. 2.

3. 4.



Possible 
vegetation
• Distribution of 

key plant 
communities 
(alliances) 
extrapolated



Threats to native vegetation

• Climate change
• Delayed winter rains push germination into 

colder temperatures
• Successive droughts negatively impact small, 

drought deciduous shrubs (e.g., white bursage) 
more so than on evergreen shrubs (e.g., 
creosote). 

• Non-native species
• Sahara mustard
• Desert knapweed

2015, Richard Spjut

2008, Steve Matson

White Bursage
(Ambrosia dumosa)

2005, Michelle 
Cloud-Hughes

2020, Ron 
Vanderhoff



Threats to native vegetation

• Climate change
• Delayed winter rains push germination into 

colder temperatures
• Successive droughts negatively impact small, 

drought deciduous shrubs (e.g., white bursage) 
more so than on evergreen shrubs (e.g., 
creosote). 

• Non-native species
• Sahara mustard
• Desert knapweed

2015, Richard Spjut

2008, Steve Matson

White Bursage
(Ambrosia dumosa)

2005, Michelle 
Cloud-Hughes

2020, Ron 
Vanderhoff

Sahara Mustard 
(Brassica tournefortii)

Desert Knapweed
(Volutaria tubuliflora)



Reestablishment of 
vegetation
• Ecosystem properties are heavily 

altered on degraded lands
• Natural recovery impeded by 

harsh desert ecosystem
• Natural recovery of perennial 

vegetation averages 76 years
• Depends on site characteristics, 

seedbank, invasive species, 
herbivory 

• Intervention may be necessary



Rehabilitation versus restoration

• Restoration
• Assisting recovery of degraded lands to its 

original state

• Rehabilitation
• Assisting recovery of degraded lands to a 

desirable state 
• Species richness
• Presence of certain species
• Plant cover



The importance of flowing water



The importance of flowing water

• Areas with water flow can see more rapid rates and degrees of 
natural recovery

• Seeds, moisture, and a natural disturbance 



The importance of flowing water: Viking Ranch

• 4 blocks with slightly different development and fallowing histories



The importance of flowing water: Viking Ranch

Block 4



The importance of flowing water: Viking Ranch

Block 4
Block 2

Block 3



The issue of wind
• Wind can be beneficial

• Seed source

• Wind can be detrimental 
• Scour the soil surface and remove the 

seedbank



The issue of wind
• Wind can be beneficial

• Seed source

• Wind can be detrimental 
• Scour the soil surface and remove the 

seedbank



Brushpile Wildlife Sand Fences



Brushpile Wildlife Sand Fences
Unique challenges of the proposed fallowing of orchards
• how to manage dust from abandoned areas
• how to make use or dispose of dead trees
• how to facilitate physical and biological processes important to the 

development of a natural desert landscape

Dust storm approaching, from Borrego Sun. 



How sand fences work
• As wind is forced through and 

around the fence, it loses 
energy and slows down

• Moving sand particles then 
drop out as the wind speed 
decreases, leading to sand 
accumulation in front of and 
behind the fence

• Can be 70-99% effective at 
controlling dust



Key design features of sand fences

• Installed perpendicular to dominant wind direction
• 1-2 m tall
• 30- 50% porosity (meaning 30-50% open space) 
• Most effective when installed as long, uninterrupted barriers 

(example: fence), but can be discrete obstacles (example: scattered 
brush piles)



Added benefits of sand fences
• Provides safe sites for native plant recruitment through wind control, 

soil and seed accumulation, moisture retention, and shading
• Provides wildlife habitat by providing perches and cover
• Can be combined with native planting for faster recovery



Example design of natural sand fences
• Low maintenance fence design that can achieve necessary length and 

porosity to maximize effectiveness
• Posts driven into the ground also act as vertical mulch, which decompacts

soil and improves water filtration
• Provides habitat, shade, moisture retention, and sites for plant recruitment



Example design of habitat brush piles as sand 
fences



Example of before and after sand fence installation

Straw bales were installed on barren slopes that were scoured by wind (non-agriculture 
area). The bales acted as sand fences and encouraged plant recruitment. From Tatarko, et 
al. 2016. 

Before After



Summary

• Geomorphology shapes the soils 
and the vegetation of the region

• Fallowed or abandoned agricultural 
lands may not recover naturally if 
there are components of the site 
history or characteristics that make 
this challenging (e.g., scouring 
winds)

• Sand fences may be helpful in areas 
with strong winds to reduce dust 
and increase success of plant 
establishment



Rehabilitation of Fallowed 
Farmlands in Borrego Valley

Farmland Fallowing Rehabilitation Strategies &
Preliminary Fallowing Prioritization

Presentation to the Borrego Springs Watermaster 
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Farmland Fallowing Rehabilitation Strategies

• Leverage natural processes to increase likelihood of success and to 
manage costs

• Surface Modification
• Tillage (in appropriate soils)
• Brush Pile Sand Fences to Mitigate Wind

• Seeding and/or Transplanting with Supplemental Water



Farmland Fallowing 
Prioritization Criteria

• Environmental Factors Influencing 
Level of Intervention Required

1. Fluvial Processes
2. Aeolian Processes (Wind Breaks)
3. Soil Stability (Soil Erodibility)

• Cultural Factors
1. Potential Water Use and Water 

Use Savings
2. Proximity to Conserved land

Interim Prioritization Scheme 
Update with Project Field Study Results 
(Tasks 2 and 3) and Input from EWG 
(Task 5)



Fluvial Processes
Environmental Factor #1

Landform
Relative Access to Fluvial 
Processes/Groundwater Score

Active Ephemeral Coyote Creek 
Channel and Wash

High 4

Intermittently Flooded Wash Low to Moderate 1
Older Alluvial Plain and Fans Low 0



Aeolian Processes
Environmental Factor #2

Continuity Weight
Direction .5
Height .3
Continuity .2

Total Wind 
Protection Score

Sum = (Direction Score * 0.5) + 
(Height Score * 0.3) + 
(Continuity Score *.2)



Fluvial Processes
Environmental Factor #3

Soil Type
Erodibility 

(tons/ac/yr) Relative Soil Stability Score
IoA, InA 56 Moderate to High 4
MpA2, MoA 86 Moderate 3
RsA, RsC, 
Cec

134 Low 2

RoA, RrC 250 Very Low 1



Criterion Weight
Fluvial Processes 0.5
Wind Protection 0.3
Soil Erodibility 0.2
Total Environmental Score Sum = (Fluvial Processes Score* 0.5) + 

(Wind Protection Score * 0.3) + 
(Soil Erodibility Score *.2)

Environmental Score Range Priority Rank

3.0 – 4.0 High (Most suitable for passive approaches)

2.0 – 2.9 Moderately high

1.5 – 1.9 Moderate

1.0 – 1.4 Moderately low

0.0 – 0.9 Low (Most suitable for active approaches)

Cumulative Environmental Rehabilitation Score
Level of Intervention Required



Cultural Factors

Water Use Per Parcel
(feet per year) Relative Water Use Score

295 - 900 High 4
224 - 294 Moderate 3
88 - 223 Low 2

0 - 87 Very Low 1

Type Proximity to Conserved Land
Parcel is Adjacent to ABF or State Park Land yes

Parcel is Not Adjacent to ABF or State Park Land no

Consumptive Water Use Scores

Proximity to Conserved Land








