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ABSTRACT  

This report summarizes the results from the University of California, Riverside Center 

for Conservation Biology (UCR CCB), Colorado Desert vegetation community mapping 

project in support of the California Department of Fish and Wildlife (CDFW) Vegetation 

and Classification and Mapping Program (VegCAMP). As part of the Survey of 

California Vegetation (SCV), one of VegCAMPôs goals is to produce a fine-scale 

vegetation map across the entire state of California. Vegetation, defined as the patterns 

of plant species that occur together (communities) over the landscape, is one of the 

best biological indicators of wildlife habitat quality and ecosystem function. It 

synthesizes much of what ecologists and conservation biologists require to understand 

the terrestrial landscape. Fine-scale vegetation maps are used by CDFW, other state 

and federal agencies, non-governmental agencies, and the public for conservation 

planning and many other purposes. 

The vegetation communities identified by this map and the mapping rules and attributes 

follow the standards defined by the Survey of California Vegetation (SCV, VegCAMP 

2025), which are set forth by VegCAMP. The SCV starts with collection of plant 

community data in the field that are then analyzed to develop a classification of 

vegetation types. The vegetation classification is then used to create fine-scale digital 

vegetation maps. This project used true-color and color infrared imagery from the 2022 

National Agricultural Imagery Program (NAIP) as the basis for heads-up (manual 

delineation and photointerpretation) mapping of the project area. 

The map presented herein covers large portions of four areas of the Colorado Desert: 

the Coachella Valley (310,090 mapped acres), Algodones/Imperial Dunes (197,594 

acres), Winterhaven area (52,088 acres), and the Salton Sea and Imperial Valley to the 

Mexico-United States border (680,574 acres). With the exception of the 

Algodones/Imperial Dunes, which are primarily composed of the Algodones Wilderness 

to the north and Imperial Dunes Off-Highway Vehicle Recreation Area to the south, the 

majority of this map covers large urban areas (the Coachella Valley cities, Brawley, and 

El Centro) mixed with agriculture (the southeastern section of the Coachella Valley, 

most of Imperial Valley, and the Winterhaven area). 

 

 

 

 

Keywords: vegetation, vegetation type mapping, desert, aeolian sand dunes, 

photointerpretation, Colorado Desert, Coachella Valley, Imperial Valley, Algodones 

Dunes, tribal lands 

 



 

6  

ACKNOWLEDGEMENTS  

 

Funding for this project was provided by: 

California Department of Fish and Wildlife  

 

Personnel involved in developing the methodology and implementing this project 

included: 

 

UC Riverside, Center for Conservation Biology:  Luis Barrios, Scott Heacox, 

Melanie Davis, Danelle A. Baronia, and Lynn Sweet. 

 

California Department of Fish and Wildlife:  Rachelle Boul, Rosalie Yacoub, Nani 

Teves, Song Hunter, Kelsea Macdonald, and Torrance Haynes. 

 

We thank the following tribal entities, public land managers, and resource experts for 

permitting and facilitating the field data collection visits and for helping with the project 

overall: 

 

Agua Caliente Band of Mission Indians: Tribal Planning Department Staff 

Bureau of Reclamation: Tambi Calvert 

California State Parks:  Sara Lockett, Ocotillo Wells District 

CDFW Imperial Wildlife Area:  Stefan Awender and Cristopher Crecelius 

Coachella Valley Conservation Commission:  Kathleen Brundige and Tony Quiroz 

Coachella Valley Mountains Conservancy:  Jim Karpiak and Diana Rosas 

Coachella Valley Water District : Solan Watts 

Fort Yuma Quechan Tribe:   

Kwôts¨n Cultural Committee: Manfred Scott, Lena Ortega, and Ernestina Noriega 

Environmental Protection Office: Chase Chaote   

Historic Preservation Office: Jill McCormick 

Friends of the Desert Mountains: Tammy Martin 

Imperial Irrigation District:  Patty Casillas 

Native American Lands Conservancy : Elizabeth Paige 



 

7  

Oswit Land Trust: Brenda Fisher 

Torres Martinez Desert Cahuilla Indians:  

Natural Resources Department: William Jeide, Diana Navarro, Sienna Thomas 

Torres Martinez Cultural Committee: Abraham Becerra  

U.S. Fish and Wildlife, Sonny Bono National Wildlife Refuge: Jonathon Shore 

and Razia Shafique-Sabir 

U.S. Bureau of Land Management: Ismael Ramirez, El Centro Field Office; 

Michael Vermeys, Palm Springs Field Office. 

 

UCR CCB field team members  including Juniper Graham, Robin Bond, Remy Vincent, 

Rachel Gallardo, Brenda Fisher, and Reiley Allison. 

Herbarium support and species identification:  A.C. Sanders, Jim André and Jon 

Rebman.  

 

We apologize to anyone we may have left off this list. 

 

 

 

 

 

 

 

 

 

  



 

8  

INTRODUCTION 

PROJECT BACKGROUND  

This report summarizes the results of the University of California, Riverside Center for 

Conservation Biology (UCR CCB) mapping of vegetation communities across Colorado 

Desert in support of the California Department of Fish and Wildlife (CDFW) Vegetation 

and Classification and Mapping Program (VegCAMP) goal to produce a fine-scale 

vegetation map across the entire state of California, in accordance with the Survey of 

California Vegetation Mapping Standards (SCV). The vegetation communities identified 

by this map follow the state and national classification defined by National Vegetation 

Classification System (NVCS), and the project as a whole follows the SCV. The SCV 

provides a framework for producing vegetation data, including survey protocols, field 

keys and descriptions of each vegetation type, mapping standards, and methods for 

assessing accuracy. Taxonomic nomenclature in this report follows the most current 

vegetation classification found in the Manual of California Vegetation (MCV), and in 

some cases, these include plant species names that are not current with the Jepson 

Manual (Jepson Flora Project (eds.), 2025); for example, we use Prosopis glandulosa 

Torr. var. torreyana (L.D. Benson) M.C. Johnst. instead of the most current name, 

Neltuma odorata (Torr. & Frém.) C.E. Hughes & G.P. Lewis when referring to the native 

honey mesquite type.  

The vegetation classification used for the project was developed by CDFW and the 

California Native Plant Society (CNPS) vegetation program and was refined through the  

work provided by the Desert Renewable Energy Conservation Plan (DRECP) vegetation 

mapping project conducted by Aerial Information Systems (AIS) for CDFW and the 

California Energy Commission (hereafter referred to as ñthe DRECPò, see Menke et al. 

2013, 2016; VegCAMP 2013; Reyes et al. 2020, 2021, 2023). The DRECP mapping 

project, which consisted of several phases, mapped large areas of the Mojave and 

Colorado Deserts, and thus has considerable overlap with the vegetation types found in 

this project. However, UCR CCB identified four previously undescribed or poorly 

described vegetation types within the mapping area and collected field surveys for these 

types to support a more comprehensive classification for the Colorado Desert. 

Fieldwork and mapping for this project took place from 2023 to 2025. We divided this 

project area into two delivery areas, or ñmodulesò. Module 1 included the Coachella 

Valley, Algodones Dunes, and Winterhaven (primarily Fort Yuma Quechan tribal lands) 

areas, a total of approximately 559,772 acres. Module 2 consisted of the Imperial Valley 

and most of the Salton Sea for a total of approximately 680,574 acres. Each module 

began with ñreconnaissanceò surveys to ensure adequate field information for mappers 

to interpret aerial imagery. Next, mappers completed mapping (delineation and 

attributions) for assigned portions of the project area, conducting additional 

reconnaissance as needed, which were then joined together into a single map and 

submitted to CDFW for accuracy assessment (AA) sample allocation. Finally, field 

teams completed a set of accuracy assessment surveys utilizing CDFWs standard 
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protocol to test the accuracy of the map. Module 1 mapping and reconnaissance took 

place from April 2023 to January 2024 and Module 1 AA surveys took place from 

February 2024 to July 2024. Module 2 mapping and reconnaissance took place from 

October 2024 to February 2025, and AA surveys from February 2025 to June 2025 

(Tables 2 and 14). 

Mappers used ArcGIS Pro (ESRI, esri.com, version 3.6.2) to heads-up digitize (manual 

photo interpretation) assigned portions of the mapping area and used 2022 NAIP true-

color and color infrared (CIR) imagery with a 60-centimeter resolution as the basis for 

defining the extent of vegetation types. They also utilized other imagery resources, 

including HxGN 15-centimeter CIR imagery and Google Earth, especially ñstreet viewò, 

to help identify vegetation types, but did not reference these during the delineation of 

lines for polygon creation in order to maintain a single, uniform photo-imagery basis for 

mapping. 

 

MAPPING AREA 

The study area is located within the Sonoran Basin and Range USDA Ecoregion 

(Griffith et al., 2016). Climatically, these areas fall within the Colorado Desert section of 

the Sonoran Desert, the areas west of the Colorado River, which generally lack regular 

summer rainfall and where temperatures are hotter than the rest of the Sonoran Desert. 

Several of the maps created for the surrounding area were completed under the 

auspices of the Coachella Valley Multiple Species Habitat Conservation Plan 

(CVMSHCP) and Natural Communities Conservation Plan (NCCP) for the Coachella 

Valley Conservation Commission; Riverside County areas within this map fall within the 

Plan area. The adjacent maps created for the CVMSHCP cover specifically-designated 

Conservation Areas, which are primarily natural areas. This mapping area abuts 

ecotonal boundaries with the Mojave Desert to the north and the Southern California 

Coast in the northwestern-most end of the mapping area (Griffith et al., 2016). Within 

the two delivery areas, as above, we discuss the regions of the mapping area as a 

whole in terms of four informal subareas: Coachella Valley, Algodones Dunes, 

Winterhaven, and the Salton Sea/Imperial Valley (Figure 1). The first three of these 

subareas constituted the first delivery area, Module 1, while the latter comprised the 

second delivery area, Module 2. 
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Figure 1: Map of the Colorado Desert showing the mapping area and divisions of 
Module 1 and 2. Green represents Module 1 including the Coachella Valley, Algodones 
Dunes, and Winterhaven subareas. Yellow represents Module 2, which encompassed 
the Salton Sea/Imperial Valley subarea. 

 

Coachella Valley Subarea  

The Coachella Valley subarea encompasses the entirety of the previously unmapped 

sections of the Coachella Valley floor. One of the vegetation maps created for the 

CVMSHCP, the Coachella Valley Floor map (CDFW BIOS ds2898; Sweet et al., 2019) 

mapped most of the conserved/undeveloped land immediately adjacent to this map, at 

the lower elevations of the Coachella Valley. The work presented in this report 

completes the mapping of the Coachella Valley floor, encompassing primarily the highly 

developed network of residential communities, industrial areas, agricultural areas and 

remaining natural areas that fall outside of CVMSHCP Conservation Areas. Mapping 

areas bordering this subarea to the north include Sand to Snow Habitat Conservation 

Area map (CDFW BIOS ds2936; Sweet et al., 2017a), the Joshua Tree National Park 

map (CDFW BIOS ds730; La Doux et al., 2013), the Desert Tortoise and Linkage Area 
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map (CDFW BIOS ds2927; Sweet et al., 2017b), the Dos Palmas Conservation Area 

map (CDFW BIOS ds2926; Sweet et al., 2019), and the Mecca-Hills and Orocopia 

Mountains Conservation Area map (CDFW BIOS ds2692; Sweet et al., 2015) and 

forthcoming Mecca-Hills and Orocopia Mountains Conservation Area map reattribution 

(Davis et al., 2026). The south margin of this subarea is bordered by the Peninsular 

Bighorn Sheep Habitat vegetation map (CDFW BIOS ds2660; Menke and Johnson, 

2016), and the southeastern edge of the subarea, along the north shore of the Salton 

Sea, abuts the Coachella Valley Stormwater Channel and Delta Conservation Area 

Vegetation Map (CDFW BIOS ds2913; Sweet et al., 2017c). 

 

Figure 2: Map of the Coachella Valley Subarea (within Module 1) showing the 
boundaries of cities, tribal lands, and major geographic features.  

In the Coachella Valley subarea, 14,604.78 acres are within the sovereign nation of the 

Agua Caliente Band of Cahuilla Indians. This tribal reservation is checkerboarded 

throughout the greater Palm Springs area in the northwestern portion of the mapping 

area. 24,376.51 acres were within the Torres Martinez Desert Cahuilla Indians 

sovereign tribal lands on the northwestern side of the Salton Sea and in Thermal, 

California (Figure 2).  
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Geographically, this mapping subarea begins in the west at the small community of 

Whitewater within the San Gorgonio Pass, at approximately 430 meters elevation, 

which is the primary travel corridor between the Coachella Valley and the greater Los 

Angeles area. To the north lies San Gorgonio Mountain, part of the San Bernardino 

Mountains and the Transverse Ranges, which is the tallest mountain in Southern 

California at 3506 meters elevation. To the south of the pass are the San Jacinto 

Mountains of the Peninsular Ranges, with a maximum height of 3302 meters. Along the 

north margin of the valley runs the Little San Bernardino Mountains, mostly contained 

within Joshua Tree National Park. Bordering this range to the southeast lies the Mecca 

Hills and Orocopia Mountains. To the south of the Orocopia Mountains is the Dos 

Palmas Preserve. This subarea terminates in the south along the Riverside-Imperial 

County line which cuts east-west through the north end of the Salton Sea. This 

southern, terrestrial margin of the mapping area, along the receding shoreline of the 

Salton Sea, lies well below sea level, currently at approximately -70 meters. 

The San Gorgonio Pass creates a transition area from the lower elevation, drier 

Colorado Desert (a subdivision of the Sonoran Desert) to the east and the higher 

elevation, wetter South Coast floristic province to the west. Continuing southeast down 

the valley, elevation on average decreases, and creosote bush (Larrea tridentata) is 

frequently the dominant shrub, with varying densities of brittlebush (Encelia farinosa) 

and burro bush (Ambrosia dumosa) throughout. Occasional dry washes provide habitat 

for desert riparian species including desert willow (Chilopsis linearis), honey mesquite 

(Prosopis glandulosa var. torreyana), blue palo verde (Parkinsonia florida), cheesebush 

(Ambrosia salsola), and sweetbush (Bebbia juncea). Herbaceous species in the 

Coachella Valley are typically seasonal, reaching peak density in the spring following 

the winter rainy season, with additional, but less frequent, pulses of late 

summer/autumn annual germination following monsoon storms. Most herbs visible on 

the imagery used for this mapping project were dead remnants of invasive weed 

species, especially Sahara mustard (Brassica tournefortii) and Mediterranean grass 

(Schismus spp.), which thrive in the Coachella Valley with the aid of increased soil 

nitrogen resulting from air pollution carried from the Los Angeles area through the San 

Gorgonio Pass (Brooks, 2003). 

The Coachella Valley subarea falls within the traditional homelands of the Cahuilla 

people, whose imprint of traditional land stewardship no doubt influenced the patterns of 

vegetation we see today, in particular types in the general area such as honey mesquite 

and desert agave (Agave deserti); however, this mapping area falls within a majority of 

the Coachella Valley subarea that has been anthropogenically altered in the post-

European settlement period and contains only remnants of these types now. The 

northern portion of the valley, extending as far south as the city of Coachella, is 

primarily residential and industrial, with a heavy emphasis on seasonal resorts and golf 

country clubs. South of the city of Coachella, land use shifts to primarily agricultural, 

with a mix of annual row crops and orchards, especially date palms. Within this 

agricultural matrix, exist remnant undeveloped parcels containing plants adapted to 
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alkaline, lakebed clay soils characteristic of the sub-sea level Salton Sink. Saltbush 

(Atriplex lentiformis, A. canescens, and A. polycarpa), iodine bush (Allenrolfea 

occidentalis), bush seepweed (Suaeda nigra), and arrow weed (Pluchea sericea) can 

form dense shrub stands. A relatively high water table and/or access to agricultural 

runoff promotes stands of honey mesquite, ruderal California fan palm (Washingtonia 

filifera), nonnative date palm (Phoenix dactylifera), and highly invasive 

tamarisk/saltcedar (Tamarix spp.) that form impenetrable thickets. Occasional artificially 

created ponds or irrigation channels promote growth of herbaceous aquatic plants 

including cattail (Typha domingensis) and common reed (Phragmites australis). 

    

Algodones Dunes Subarea  

 

Figure 3: Map of the Algodones Dunes Subarea showing tribal lands, the U.S.-Mexico 
international boundary, and major geographic features.  

The 170,419-acre Algodones Dunes subarea encompasses the Algodones Dunes, also 

known as the Imperial Dunes, a sprawling erg (large wind-blown sand dune system) to 

the southwest of the Salton Sea in Imperial County (Figure 3). The Desert Renewable 

Energy Conservation Plan vegetation map surrounds the entirety of this subarea. The 
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Algodones dunes were created by wind-transported sands from the ancient Lake 

Cahuilla sediments (Muhs et al., 1995). The dune system runs approximately northwest-

southeast, starting in the north about 20 kilometers east of the town of Calipatria and 

terminating about 4 kilometers south of the U.S.-Mexico border, just west of the 

Mexican town of Los Algodones. This subarea is crossed by two east-west highways: 

Interstate 8 in the south and Highway 78 in the center. North of Highway 78 lies the 

approximately 26,000-acre North Algodones Dunes BLM Wilderness. South of this 

highway and extending to the U.S.-Mexico border is the Imperial Sand Dunes 

Recreation Area, which is an extremely popular OHV recreation destination. This 

subarea is primarily uninhabited except for OHV enthusiasts who are allowed to camp 

long-term throughout the Recreation Area but often congregate in large numbers in the 

designated camping areas and the small settlement of Glamis on the eastern edge of 

the Recreation Area.  

The main dune system, which occupies the centerline of the subarea, is relatively 

sparsely vegetated due to the harsh conditions caused by wind-driven aeolian sand. 

However, within the dunes, Colorado Desert buckwheat (Eriogonum deserticola), long 

leafed ephedra (Ephedra trifurca), and creosote bush (Larrea tridentata) sometimes 

occur at mappable coverage. Within the Imperial Sand Dunes Recreation Area, 

vegetation cover is lower because of intense seasonal OHV activity. West of the main 

dune system in the region of East Mesa is a flat expanse of creosote bush scrub, 

sometimes with additional shrubs at mappable densities, such as burro bush and dye 

bush (Psorothamnus emoryi). 

The east side of the dune system meets the lower reaches of the vast rock/gravel 

alluvium deposited from the Chocolate Mountains to the north and Cargo Muchacho 

Mountains to the south. At the dune-alluvium interface are large stands of dense honey 

mesquite and blue palo verde/ironwood woodlands, presumably fed by floodwaters 

originating to the east and terminating against the dunes. Many of these woodland 

stands also sustain extremely dense, nearly continuous carpets of annual plants, 

especially Coulterôs mallow (Sphaeralcea coulteri). Continuing east beyond these 

woodlands is a mix of silt flats dominated by various herbaceous species, and flat 

expanses of sandy/silty creosote bush scrubland. Beyond this, the landscape transitions 

into desert pavement characterized by low shrub and tree cover and indicator species 

such as devilôs spine flower (Chorizanthe rigida) and desert sunflower (Geraea 

canescens). As is common in many desert habitat types, the presence of herbaceous 

cover depends on seasonal precipitation and can vary widely year by year. This 

expanse of pavement on the eastern margin of the subarea also has networks of dry 

washes throughout that often have stands of blue palo verde and desert ironwood 

(Olneya tesota). 
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Winterhaven Subarea  

The 52,089-acre Winterhaven subarea encompasses the Fort Yuma Quechan Indian 

Reservation (41,221.27 acres), a sovereign tribal nation, adjacent to the California-

Arizona and U.S.-Mexico border. The subarea is roughly divided in two by the All-

American Canal which runs from the southwest corner of the subarea to the northeast 

corner (Figure 4). South of this canal is primarily agriculture with sparse residential 

parcels throughout. North of the canal is primarily open desert habitat with an extensive 

network of OHV trails. The Colorado River roughly borders the subarea on the south 

and east margins. A very small portion of this area on the southern boundary shares 

approximately one mile of the border with Mexico. The surrounding areas (excluding 

Arizona and Mexico) were mapped as part of the DRECP vegetation map. 

 

Figure 4: Map of the Winterhaven Subarea showing cities, tribal lands, the California 
boundary with Arizona and Mexico, and major geographic features.  

From the Cargo Muchacho Mountains and the southeasternmost extent of Little Picacho 

Wilderness, within the southern tip of the Chocolate Mountains, extends a complex 

network of desert washes flowing south toward the All-American Canal. Where these 

washes meet the canal exists sparsely vegetated, highly eroded badlands cut by 

multiple wide washes. The badlands contain sparse creosote bush scrub and 
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occasionally give way to pavement conditions at their crests. The washes contain a mix 

of blue palo verde and desert ironwood trees with sparse cover of smaller shrubs 

including cheese bush, sweet bush, creosote bush, and dye bush. Continuing north 

from the canal, where Chorizanthe rigida ï Geraea canescens Desert Pavement 

Alliance becomes the dominant vegetation type. 

South of the canal is composed of primarily agricultural land. Patches of undeveloped 

parcels may contain a mix of halophytic shrubs such as arrowweed and tamarisk. The 

north bank of the Colorado River within the Quechan Reservation was undergoing 

restoration in some areas. Restoration efforts have focused on tamarisk removal in 

favor of native shrubs, especially arrowweed, and several trees including honey 

mesquite and cottonwood (Populus fremontii). The honey mesquite here are primarily 

irrigated transplants. 

Salton Sea/Imperial Valley Subarea  

This 990,664-acre subarea covers much of the Salton Sea and its banks, plus the 

developed areas of the Imperial Valley south to the U.S.-Mexico border (Figure 5). This 

subarea is almost entirely below sea level, with the lowest elevation at approximately -

70 meters (surface of Salton Sea) to around 12 meters near the international border. 

The Imperial Valley and the Salton Sea exist within a large endorheic basin that 

periodically floods when the Colorado River alters its course to outflow into this area. 

This entire subarea was at one time submerged as early as 900 years ago under the 

ancient Lake Cahuilla, as evidenced by the visible ancient travertine shorelines on the 

surrounding mountainsides and the silty lakebed sediment characteristic of the soil in 

this area. The east and west borders of this subarea meet the DRECP mapping area 

and the north-most margins connect with the Coachella Valley mapping subarea from 

this project.  

Some areas along the banks of the Salton Sea overlap with the DRECP mapping area 

due to the need for remapping because of the rapid change in vegetation this area 

experiences. This subarea also encompasses the small Heber Dunes State Vehicular 

Recreation Area, south of the town of Holtville, as part of the State Vehicle Recreation 

Areas vegetation map (CDFW BIOS ds3194; Patten et al., 2022). 

About one-third of this subarea is water (Salton Sea). The west and east shores of the 

Salton Sea are usually sparsely vegetated with scattered halophytic shrubs such as big 

saltbush (Atriplex lentiformis), iodine bush, and bush seepweed, which are well adapted 

to the alkaline lakebed sediments that characterize this region. The southern rim of the 

Salton Sea contains several important wetland habitats that provide critical refuge for 

migratory birds. The US Fish and Wildlife Service and California Department of Fish and 

Wildlife actively manage most of these habitats in the Sonny Bono National Wildlife 

Refuge and Imperial Wildlife Areas, respectively. These areas feature extensive 

restoration efforts including ponds surrounded by dense riparian vegetation composed 

of cattail, reeds, honey mesquite, screwbean mesquite (Prosopis pubescens), California 

fan palms, arrowweed, iodine bush, big saltbush, and bush seepweed. Tamarisk are 
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also prevalent invaders of this area, producing large, impenetrable thickets. Non-aquatic 

herb cover is sparse, except for some swaths of native salt grass (Distichlis spicata), 

invasive Bermuda grass (Cynodon dactylon), and small patches of alkali heliotrope 

(Heliotropium curassavicum). 

 

Figure 5: Map of the Salton/Sea Imperial Valley Subarea showing cities, tribal lands, the 
U.S.-Mexico international boundary, and major geographic features. 

Geology around the south rim of the Salton Sea is complex. Most soil is representative 

of the typical lakebed sediment found throughout the rest of the mapping subarea, 

however there are several volcanoes (Obsidian Butte, Rock Hill, Red Hill, and Mullet 

Island), where the soil supports small upland stands of desert holly (Atriplex 

hymenelytra) and creosote bush (Larrea tridentata). 

Agriculture makes up much of the Imperial Valley subarea. Two rivers, the New River to 

the west and the Alamo River to the east, span the length of the valley, and primarily 

serve to transport agricultural runoff to the Salton Sea. Despite the remarkable pollution 

of these rivers associated with agricultural runoff, they still support narrow strands of 

vegetation along their banks, similar in species composition to the riparian areas along 

the south shore of the Salton Sea. Along the Alamo River, just south of the town of 

Calipatria, exist the Finney and Ramer Lake Units of the Imperial Wildlife Area, 
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providing larger areas of these riparian vegetation types. At the time of this project, 

Ramer Lake was drained and undergoing maintenance following a dam breach, and as 

such was off-limits to our field teams. Strips of non-anthropogenic vegetation also 

occupy portions of the network of earthen canals and channels innervate the fields. 

Along these channel banks, grow a variety of native and nonnative herbs, arrowweed, 

and tamarisk. 
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METHODS 

OVERVIEW 

The framework for this mapping effort follows the Survey of California Vegetation 

Mapping Standards (SCV) and was modeled after work done by the Aerial Information 

Systems, Inc (AIS) for the DRECP mapping project. The mapping effort began with the 

compilation of a preliminary mapping classification provided by CDFW and based on 

existing mapping and floristic classifications for the Colorado Desert Region. The 

mapping classification was augmented as needed based on regional and novel types. 

The overall mapping region was divided into two delivery areas, or Modules (See 

Project Background; Figure 1).  

To kick-off the project and ensure mapping methods were calibrated with the current 

mapping standards, UCR CCB staff trained in the field with CDFW VegCAMP staff, and 

surveyed and mapped 10% of Module 1. The three mappers divided this 10% evenly 

between them and then submitted the results to CDFW for review and scoring. After 

CDFW completed the review and approved methods, the mapping team proceeded with 

standard fine-scale vegetation mapping of Module 1 and 2.  

Photo interpretation was conducted by three mappers: Luis Barrios, Melanie Davis, and 

Scott Heacox. For each module, they internally divided the area into three sections to 

be completed by each mapper, then conducted field ñreconnaissanceò surveys, also 

referred to as ñreconsò. These reconnaissance surveys were quick, informal surveys 

primarily designed to acquaint field teams with the area and provide mappers with a set 

of field-verified vegetation type signatures. Mappers then completed their assigned 

portions of the map through heads-up digitization following SCV standards, mapping 

rules described by AIS in the DRECP, and previously agreed upon attributes between 

CDFW and UCR CCB. Throughout the mapping process mappers conducted additional 

reconnaissance as needed.  

The assigned mapping areas were then joined together into a single map for that 

Module and submitted to CDFW for accuracy assessment (AA) sample allocation. The 

field team then completed a set of accuracy assessment surveys; a comprehensive field 

survey protocol designed to assess the accuracy of the submitted map. Module 1 

mapping and reconnaissance took place from April 2023 to January 2024 and Module 1 

AA surveys took place from February 2024 to July 2024. Module 2 mapping and 

reconnaissance took place from October 2024 to February 2025, and AA surveys from 

February 2025 to June 2025 (Tables 2 and 14). 

Additionally, vegetation types that were not well-defined in the classification were 

surveyed throughout all seasons of field work. Field teams conducted vegetation 

surveys following the CDFW-CNPS Protocol for the Combined Vegetation Rapid 

Assessment and Relevé protocol (Table 1, Appendix D). These supplemental data were 

submitted to CDFW VegCAMP to support future analysis and induction of novel 

vegetation types into the state-wide classification. 
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FIELD SAMPLING  

Rapid Assessment, Relevé, and Reconnaiss ance  

Field data collection for improving the classification (Rapid Assessment and Relevé 

protocol) and to support the mapping (Reconnaissance) occurred in locations that were 

accessible and either permission from the landowner/manager was granted or 

vegetation was visible from the roadside. Mappers flagged unique photo signatures 

visible on aerial imagery and targeted these locations in the field. Mappers also flagged 

locations prior to field excursions based on biotic factors such as associated vegetation, 

locations of rare taxa, and vegetation cover; abiotic factors such as hydrology, geology, 

and topography, including slope and aspect; and factors associated with anthropogenic 

land use such as abandoned agriculture fields, restoration, and development. Field 

teams, led by mappers, also opportunistically collected reconnaissance data in the field 

where land access was granted and where vegetation type changes or cover value 

changes were evident. In some rare cases, reconnaissance targeted areas were not 

surveyed when viewing private property from the roadside posed a safety challenge for 

the field team. Similarly, while performing work as guests on tribal lands, teams deferred 

to the tribal cultural monitors around culturally sensitive resources. 

The map classification used in the data collection was the same used throughout this 

mapping project; see the Map Classification section for details on the source and 

development of the classification. Supplemental additions to the classification were 

discussed with the team at CDFW VegCAMP and addressed on a case-by-case basis. 

Four Mapping Units were added to the mapping classification and targeted in the field 

for the purpose of capturing un-represented mappable vegetation stands: Eriogonum 

deserticola Mapping Unit, Psorothamnus emoryi Mapping Unit, Psorothamnus schottii 

Mapping Unit, and Desert Forb Provisional Mapping Unit (Table 1). The data collected 

and polygons mapped for these types will inform refinement of the state-wide 

classification represented in the MCV. 

In the case of working within the Agua Caliente Band of Cahuilla Indians Reservation 

and Fort Yuma Quechan Indian Reservation (within Module 1) and Torres-Martinez 

Indian Reservation (Module 2), we worked closely with Tribal Council and members of 

the Cultural Committees, Conservation Departments, Historic Preservation Offices, 

Tribal Planning Departments, and Environmental Protection Offices for the respective 

tribes. On all surveys where we deviated from roadsides within the Reservation it was 

required that tribal members or cultural monitors accompany us, as part of the land 

access agreements we negotiated with the respective tribal councils. The cultural 

committee tribal members advised us on sensitive cultural resources that would be 

valuable to capture in the mapping process (such as plants of significant cultural value, 

as well as specific uses of the land), as well as sensitive areas that we did not have 

permission to represent in our field photos or in field notes (such as sacred sites, 

artifacts, geoglyphs, and petroglyphs). 



 

21  

Collaborative data collection on tribal lands requires a sensitivity that differs from 

working with other landowners and managers. Cultural customs should be respected 

and issues surrounding data and land sovereignty should be considered, and in all 

cases, sincere communication of intent and approach is primary. We recommend that 

future efforts that plan to conduct any data collection involving tribal lands endeavor to 

make it a collaborative effort with the tribal entities, as well as allocate additional 

resources to contract cultural monitors. In most cases, the tribal councils granted us 

permission to access their lands under the agreement that we would work with cultural 

monitors, who had to be present during the field data collection. Customs differ among 

nations and we were advised by the Native American Land Conservancy to 

demonstrate appropriate respect and gratitude through such actions as: presenting 

gifts, sharing meals, being transparent with our research, and providing opportunities for 

training in mapping methods. During this project we have adhered to this advice and 

kept the lines of communication and data-sharing open with our tribal partners. We have 

presented the results from tribal lands first to the cultural committees to guarantee that 

we are representing tribal resources in a responsible manner.  

Data Collection  

Field teams used four different standard survey types developed by CDFW and CNPS 

to develop information for mapping: reconnaissance (primarily), rapid assessments and 

relevés (rarely); and following the mapping effort, accuracy assessments (Figure 6; see 

Appendix D for protocols and methods). Reconnaissance surveys served as a vital tool 

for mappers throughout the mapping stage. These surveys allowed the mappers to 

relate imagery and photo signatures to concrete field data and not only allowed 

mappers to map the location of the survey, but to apply it to matching photo signatures 

throughout the region. Having the mappers also lead the field team increased efficiency 

and allowed mappers to make informal and quick notes about changes across the 

landscape of their mapping area. After the completion of the map, we implemented 

accuracy assessment (AA) procedures and quality control of the map in collaboration 

with CDFW. See the Accuracy Assessment section in Methods. 

We created an Esri Field Maps form that was used to collect on the ground field data in 

a digital format. Field teams utilized the Field Maps application on Samsung Galaxy Tab 

Active4 Pro tablets with the devices' built-in GPS to capture location information 

obtaining an accuracy of 1 to 5 meters. The Field Maps form was pre-configured to align 

with CDFWs standard vegetation survey forms to ensure consistency and compliance 

with SCV standards. 

Field teams entered data directly into Field Maps in real time, using pre-downloaded 

offline areas (i.e. georeferenced maps containing imagery and various spatial layers, 

including the 2022 NAIP imagery) and digital forms with pick-lists using controlled 

vocabularies to reduce data entry errors. Data were synced regularly to a centralized 

ArcGIS Online environment, allowing for review and coordination between field teams 

and project leads throughout the survey period.  
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Figure 6: Map of the Colorado Desert showing the mapping area and locations of 
reconnaissance, rapid assessment, and relevé field survey locations. Locations of the 
546 surveys included in the final vegetation classification data analysis for the Colorado 
Desert vegetation mapping project. Blue points represent the 534 reconnaissance 
surveys, brown points represent the 10 rapid assessment surveys, and purple points 
represent the 2 relevé surveys.  

Field teams hand wrote comments and plant species lists in the field on pre-printed 

physical forms and within field notebooks. Field teams attached photographs of the 

physical field forms to the corresponding digital survey point in the Field Maps 

application. Data not recorded in the digital field form were subsequently digitized in the 

office using an editable web application created in ArcGIS Online.  

Only a handful of scenarios required collection of rapid assessment (RAôs) and relev® 

surveys, and over the course of this project a total of 10 RAôs and 2 relev®s were 

conducted. Because there was an established classification for the mapping project, it 

was not necessary to sample vegetation types at this level. However, there were 

several types that were not represented in the Manual of California Vegetation (MCV) or 

were underrepresented in previous sampling or mapping efforts (Table 1). In these 

instances, we completed RAôs or relevés to support the classification of new vegetation 

types. 
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Table 1: Summary of Rapid Assessment and relevé surveys by field assessed Map 
Class. 

Map Unit  Survey Type  Reason  
Total 

Surveys  

Psorothamnus 

arborescens 

Association 

Rapid 

Assessment 

Possibly a new Association under 

Psorothamnus fremontii - 

Psorothamnus polydenius 

Shrubland Alliance 

2 

Eriogonum 

deserticola Mapping 

Unit 

Rapid 

Assessment 

Underrepresented provisional 

type 

2 

Psorothamnus schottii 

Mapping Unit 

Rapid 

Assessment 

Underrepresented provisional 

type 

6 

Californian Ruderal 

Grassland, Meadow 

and Scrub Group 

Relevé Underrepresented type within 

desert region, later defined as 

Desert Forb Provisional Mapping 

Unit 

2 

 

Field staff used the Jepson eFlora for identification of plants, and incorporated USDA 

NRCS PLANTS codes into standard databases (USDA NRCS, 2015; Jepson Flora 

Project (eds.), 2025). Where identification to minimum rank taxa was not possible in the 

field, the field team collected voucher specimens at the survey locations, which were 

identified in the lab and either discarded or accessioned into the UC Riverside 

herbarium. Imperial County is particularly underrepresented in regional floristic 

databases and herbaria and so the field team made voucher collections throughout 

Imperial County where phenology and timing were allowed. Field teams collected all 

specimens under the appropriate collection permits or landownersô permission, and all 

vouchers have been deposited at the UCR Herbarium and coded as óDepositedô in the 

survey database. 

 

Digital Data Entry Methods and Field Survey Database  Description  

Both the data collection process and the overall project workflow included quality control 

procedures. To minimize errors and ensure completeness, digital Field Maps forms 

were configured with required and auto-calculated fields to prevent submission of 

lacking essential information or incorrectly entered information. 
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During fieldwork, field team leaders verified that data was being properly recorded by 

checking if all necessary information was collected for each survey. The use of required 

and auto-calculated fields greatly reduced the likelihood of missing or incomplete data. 

In addition, the vegetation team held weekly meetings to discuss and resolve questions 

related to signature and species identification, data consistency, and vegetation 

classification. After syncing the recorded data to ArcGIS Online, the project team 

performed manual reviews to check for inconsistencies or formatting issues. Species 

names and vegetation types were verified against the MCV and the CNPS database. 

Final data cleaning included standardization and correction of any identified issues prior 

to submission. 

 

MAPPING 

The following section describes the mapping classification that was used and developed 

for this mapping project, field reconnaissance to support mapping, mapping rules and 

criteria, and mapping processes implemented that ensured internal consistency and 

compliance with SCV mapping standards. It describes in detail the criteria for polygon 

attribution, and special case scenarios where this map differs from the DRECP. 

 

Description of Mapping Geodatabase and Quality Control Methods  

Vegetation mapping data were compiled within an Esri File Geodatabase. The primary 

dataset consists of polygon features representing final vegetation Alliances and land 

use Map Units. Each polygon includes unique identifiers and standardized geometry 

fields. 

Vegetation structure and composition were attributed using standardized fields 

describing dominant life forms and cover classes (conifer, hardwood, Joshua tree, total 

tree, shrub, and herbaceous cover). Disturbance and modification attributes included 

anthropogenic alteration, development, roadedness, exotic species presence, and 

hydromodification. Photo interpreters used specific modifiers to record target invasive 

plants (Tamarix species) or important native species (Prosopis spp., Washingtonia 

filifera, Olneya tesota, and Parkinsonia florida) where applicable. Attribute values were 

informed using a combination of photo interpretation, field-based surveys, and 

supplemental reference data, and photo interpreters documented applicable reference 

sources in the MethodID field. 

Certain Map Units require pre-determined attribute values. For example, every polygon 

mapped to an invasive Alliance, such as the Tamarix spp. Semi-natural Alliance, 

automatically receive an Exotics modifier level of ñHighò. This also applies to many 

anthropogenic/miscellaneous Map Units, such as the Built-Up Urban Map Unit, where 

photo interpreters do not estimate plant cover classes, roadedness, or hydrologic 

alteration, and thus mark these attributes as ñNot Applicable/Not Assignedò. These 
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attributes are described in detail in the Mapping Attributes subsection of the Mapping 

Criteria section. To ensure consistent attribution across these special Map Units, a 

ñconsistency tableò for internal use by photo interpreters, which defined expected 

attribute values for certain vegetation and land use Map Units, was developed and used 

during photo interpretation and quality control. 

Quality control was conducted iteratively and included spatial, attribute, and cross-field 

validation. Spatial quality control addressed polygon overlaps, gaps, geometry errors, 

boundary alignment, and minimum mapping unit compliance. Attribute quality control 

verified consistency between Map Units, vegetation cover fields, and disturbance 

indicators, while cross-field validation used the consistency table to identify and resolve 

conflicting attribute combinations. 

Final validation confirmed that all polygons were assigned valid Map Units and 

attributes were applied consistently and in accordance with project classification rules. 

The finalized geodatabase meets CDFW and DRECP vegetation mapping standards 

and supports accuracy assessment, analysis, and regulatory review. 

 

Map Classification  

The mapping classification used for this project was based on the SCV and United 

States National Vegetation Classification (USNVC) as defined in the Online Manual of 

California Vegetation (MCV; CNPS, 2026); a hierarchical classification system. The 

mapping classification was limited to the types present within the mapping area and to 

those types that are mappable as defined by SCV standards and interpretable from 

available spatial layers. The mapping classification contains Provisional Mapping Units 

and Miscellaneous Classes, which are mappable areas that are not included in the 

floristic vegetation classification due to the lack of a defining vegetation present. These 

mapping units include areas of sparse vegetation defined by geologic or topographic 

features, such as rocky outcrops and mud hills, and are also meant to describe areas 

that are highly built-up or anthropogenically altered, such as agricultural operations and 

urban development.  

The map classification used in the course of this effort was adapted from the mapping 

classification used by AIS in the DRECP Vegetation Mapping project, which was 

provided by CDFW and further developed in the course of the 2013 and 2021 maps 

(Menke et al., 2013 and Reyes et al., 2021). This classification was initially developed 

from the following previous mapping and classification projects in the Colorado/Sonoran 

and Mojave Deserts:  

¶ Vegetation Mapping of AnzaȤBorrego Desert State Park and Environs (Keeler-

Wolf et al., 1998) 

¶ Mojave Desert Ecosystem Programôs Vegetation Database (Thomas et al., 2004)  

¶ Vegetation of Joshua Tree National Park (La Doux et al., 2013) 
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¶ Vegetation Classification and Mapping at Lake Mead National Recreation Area, 

Mojave National Preserve and Death Valley National Park (Evans et al., 2020). 

In the field we used the hierarchical field and mapping key developed for the DRECP 

based off the Lake Mead National Recreation Area, Death Valley National Park, Mojave 

National Preserve, and Castle Mountains National Monument (Evans et al., 2020; 

Appendix C), provided by CDFW VegCAMP. We brought any potential classification 

changes or refinement to VegCAMP for revision and discussion, resulting in additional 

rapid assessment and relevé surveys within the mapping area, as described in the Field 

Sampling Methods section on Data collection. VegCAMP addressed additions to the 

classification on a case-by-case basis. Mappable vegetation was assigned at the 

Alliance level where possible. 

 

Mapping Reconnaissance  

Reconnaissance surveys as described in the Field Sampling Methods section on Data 

Collection served as a vital tool to support photo interpretation performed by mappers 

throughout the mapping stage. For Module 1, field teams conducted a total of 319 

reconnaissance surveys, which took place from April 24, 2023, to January 8, 2024, over 

the course of 16 trips totaling 28 days. In Module 2 field teams conducted a total of 215 

reconnaissance surveys, from October 3, 2024, to February 14, 2025, over the course 

of 14 trips totaling 23 days (Table 2).  

 

Table 2: Summary of completed field reconnaissance trips per Module with date range 
and total field trips and field days. 

Module  Dates of Recon Points  No. trips  No. days  Total Recon s 

Module 1 04/24/2023 - 01/08/2024 16 28 319 

Module 2 10/03/2024 - 02/14/2025 14 23 215 

N/A Grand Total  N/A N/A 534 

 

As described in the Field Sampling Methods section on Sample Allocation, mappers 

and field teams conducted field sampling in the form of reconnaissance surveys based 

on land access permissions and access feasibility, unique photo signatures, and 

targeted locations with both unique and representative biotic and abiotic factors for the 

region, including vegetation type, rare taxa habitat, geology, topography, aspect, and 

anthropogenic effects. At reconnaissance points the field team took digital color photos 

in the four cardinal directions. The field team captured the photos through the Esri Field 
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Maps data collection application and attached the photos to the GPS point on the 

collection feature layer. The team identified the mapping unit or keyed out the 

vegetation Alliance at the survey location, recorded adjacent Alliances, vegetation 

cover, and data on dominant vegetation and plant species, along with any site notes 

pertinent to mapping. In Module 1 and Module 2, field teams collected a total of 319 and 

215 reconnaissance points, respectively (Figure 6). 

 

Mapping Methods and Criteria  

Rules used for mapping followed those set forth by the SCV and were also used for the 

DRECP vegetation mapping projects and the Mojave and Sonoran Desert mapping 

project. The mapping rules dictate how vegetation stands are delineated, such as the 

minimum mapping unit (MMU) and minimum mapping width (MMW). The mapping rules 

are described in depth in ñVegetation Minimum Mapping Unit Size Considerationsò 

section. These rules apply to all Map Units including Alliances, Associations, Mapping 

Units, and Miscellaneous Classes. Mapping Units describe natural features outside of 

floristic classification, such as sparsely vegetated areas (wash bottoms, desert 

pavement, mud hills, etc.), as well as assemblages of plants that regularly occur 

together and thus have ecological value in mapping but would otherwise be individually 

unmappable due to sub-MMU stand sizes or difficulty differentiating when mixed, such 

as the Bolboschoenus maritimus - Schoenoplectus americanus Mapping Unit. 

Miscellaneous Classes describe built-up or anthropogenically altered features, such as 

urban areas, agricultural fields, and aqueducts, and are further described in the 

Miscellaneous Classes section. 

After discussion with VegCAMP, it was decided to implement adjustments to the 

mapping protocols used by the DRECP project, most notably reducing the minimum 

mapping unit for riparian types from 1 acre as used by the DRECP to 0.5 acres used in 

this project. Other MMU and MMW rules are detailed in the Vegetation Minimum 

Mapping Unit Size Considerations section and in Table 3. 

 

Mapping Materials 

The vegetation mapping effort was conducted using a variety of computers, including a 

Lenovo Legion 7, HP Victus, and Dell XPS 15 7590. Computer workstations equipped 

with dual monitors enabled mappers to use secondary monitors to view ancillary 

imagery sources and ground photographs while map delineation was performed on the 

primary monitor. All mapping was completed using Esri ArcGIS Pro software. The final 

vegetation map was delivered in an ArcGIS Pro 3.6.2 file geodatabase format. 

The primary digital imagery base for the mapping project was 2022 National Agriculture 

Imagery Program (NAIP) with a spatial resolution of 60 centimeters. Both true-color and 

color-infrared (CIR) imagery was used to evaluate similarities and differences among 

vegetation Map Units. 
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Mappers used heads-up digitization (manual photo interpretation) to produce a 

georeferenced geodatabase delineating polygons of defined vegetation types, wall-to-

wall across the project area (See Mapping Methods and Criteria section). To aid with 

photo interpretation of the vegetation, the 2022 Hexagon color-infrared digital imagery 

with a spatial resolution of 15 centimeters provided by CDFW was used as 

supplemental imagery. 

Mappers also consulted publicly available imagery sources, including Google Earth and 

Google Maps. Where available, street-level imagery from these platforms was used to 

support interpretation. In some cases, mappers reviewed historical imagery accessed 

through Google Earth to assess long-term vegetation trends and phenological variation.  

A variety of ancillary datasets were used throughout the vegetation mapping process to 

support interpretation and improve mapping confidence. These included species 

occurrence records from iNaturalist, CalFlora, and the Consortium of California Herbaria 

(CCH2), as well as data from surveys conducted by the CCB in previous efforts. 

Although these supplemental sources and ancillary datasets informed interpretation and 

provided mappers with ecological context and assisted in verifying vegetation patterns, 

polygon delineations and line work were based exclusively on the 2022 NAIP base 

imagery. 

Additional reference layers and adjacent vegetation maps (BIOS datasets, identified by 

a ñdsò number listed in citation; CDFW BIOS, 2026) were provided by CDFW, with the 

exception of Mecca Hills and Orocopia Mountains which was created by UCR CCB and 

is currently under review for inclusion in BIOS (Davis et al., 2026). Ancillary layers used 

to assist mappers are as follows: 

¶ Anza-Borrego Desert State Park (ds165, Keeler-Wolf et al., 1998) 

¶ Coachella Valley Floor (ds2898, Sweet et al., 2019) 

¶ Coachella Valley Stormwater Channel and Delta Conservation Area (ds2913, 

Sweet et al., 2017) 

¶ Desert Tortoise and Linkage, Coachella Valley MSHCP (ds2927, Sweet et al., 

2017) 

¶ Dos Palmas, Coachella Valley (ds2926, Sweet et al., 2019) 

¶ Joshua Tree National Park - 2012 (ds735, La Doux et al., 2013) 

¶ Mecca Hills and Orocopia Mountains Conservation Area (Davis et al., 2026)   

¶ Peninsular Bighorn Sheep Habitat Vegetation Map (ds2660, Menke and 

Johnson, 2016) 

¶ Sand to Snow Habitat Conservation Area (ds2936, Sweet et al., 2017) 

¶ Mojave Desert for DRECP - Final (ds735), multiple projects as follows: 

o Menke et al., 2013 
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o VegCAMP, 2013 

o Menke et al., 2016 

o Reyes et al., 2020 

o Reyes et al., 2021 

o Reyes et al., 2023 

¶ Heber Dunes State Vehicle Recreation Area (ds3194, Patten et al., 2022) 

¶ Chocolate Mountain Naval Aerial Gunnery Range (ds3124, Malusa and Sanders, 

2023) 

Roads layers (provided by CDFW) 

¶ CalTrans Functional Classification Road layer (available at 

https://lab.data.ca.gov/dataset/public-road-functional-classification) 

¶ BLM Ground Transportation Linear Feature (GTLF) layer (available at 

https://gis.blm.gov/arcgis/rest/services/transportation/BLM_Natl_GTLF/MapServe

r/0) 

¶ CA State Parks recreational routes (available at 

https://www.parks.ca.gov/?page_id=29682) 

¶ USFWS Roads (available at https://gis-fws.opendata.arcgis.com/) 

Ownership layers 

¶ CPAD (downloaded from https://data.cnra.ca.gov/dataset/california-protected-

areas-database) 

¶ Parcel ownership layer (provided by CDFW) 

¶ BLM wilderness layer (referenced via BLM National Data Viewer) 

 

Mapping Process 

All photo interpretation and mapping were completed by staff from UCR CCB who had 

ecological knowledge of the mapping area, which was further supported by field 

reconnaissance conducted before and during the mapping process. Module 1 and 

Module 2 were mapped separately. Module 1 was completed in January 2024 and 

Module 2 was completed in January 2025. Each module was divided into three areas of 

approximately equal size, which the mappers assigned amongst themselves. Mappers 

loaded their assigned mapping area into individual ArcGIS Pro sessions, along with the 

2022 NAIP imagery and additional ancillary layers (see Mapping Materials section). 

Mappers used manual heads-up digitization to delineate polygons within a 

georeferenced feature layer overlaid on the NAIP imagery. They referenced NAIP 

imagery, ancillary data, SCV Mapping Standards, vegetation type field keys, and 
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available field survey data, and delineated polygons based on vegetation 

type/miscellaneous class transitions, as well as changes in tree, shrub, and/or 

herbaceous cover class categories (see the Percent Cover description in the Mapping 

Attributes section for cover value breaks). Mappers delineated polygons at a map scale 

from 1:1000 to 1:2000, with a streaming tolerance of 10 meters; streaming was used 

rarely.  

For each polygon, mappers then assigned values for the following attributes: Map Unit, 

six different Percent Cover types, Exotics, Roadedness Disturbance, Development 

Disturbance, Anthropogenically Altered Disturbance, Altered Hydrologic Regime 

Modifier, Olneya tesota ï Parkinsonia florida (OLTE_PAFL) Presence Modifier, Land 

Use, Method ID, Tamarix Modifier, Mesquite Modifier, and Fan Palm Modifier. Each 

attribute field had custom domains coded for each of the possible values. This mitigated 

the risk for data entry errors during the polygon attribution process. The domains 

correspond to alphanumeric codes, which allow for hierarchical grouping. Explanations 

of each modifier can be found in the Mapping Attributes section of Methods. See 

Appendix A for Map Unit descriptions and Appendix B for the final map classification.  

To ensure consistency, the three mappers met regularly to review appropriate 

application of complex mapping rules, to ñcalibrateò to one another on plant cover 

estimation and make decisions on tricky Map Unit calls. Any outstanding issues were 

brought to VegCAMP for further discussion and resolution. 

When the mappers completed all sections of a module, the sections were combined into 

a single geodatabase, edge-matched, and quality checked for issues such as geometry 

errors, blank attributes, and any additional inconsistencies that were not addressed 

during regular meetings. Each Module was submitted to the team at VegCAMP after 

completion. 

 

Vegetation Minimum Mapping Unit Size Considerations 

The minimum allowable mappable size of a polygon is called the minimum mapping unit 

(MMU), which varies depending on the type of Map Unit assigned to the polygon (Table 

3). The MMU rules used were adopted from those used for the DRECP vegetation 

mapping project, with the main exception of a reduced MMU for riparian vegetation 

types used in this project (1-acre MMU in DRECP versus 0.5-acre MMU in this project). 

Mappers considered minimum mapping unit sizes early in the polygon delineation 

process, with polygon sizes noted on-the-fly with the help of an automatically updating 

field in the mapping attribute table that calculated the area of a polygon once it was 

drawn. Mappers only created sub-MMU in a small number of scenarios, such as with 

polygons that continue outside of the mapping area as part of a larger stand that would 

otherwise meet the MMU, or when a stand of vegetation passes under a large bridge 

(see the explanation for dual coding in the Land Use Modifer section of Mapping 

Attributes for more information). 
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Table 3: Minimum mapping units (MMU) and corresponding minimum mapping widths 
(MMW) by mapping unit type used in this project. 

Mapped Feature  MMU MMW 

Riparian vegetation; wetlands; certain wash types 0.5 acres 22 meters 

Water: perennial streams, rivers, and lakes/ponds, dammed 

ephemeral ponds, major aqueducts 

1 acre 32 meters 

Land use: agriculture, built-up, water impoundment features 2.5 acres 50 meters 

Atriplex polycarpa and Ambrosia salsola in washes 5 acres 71 meters 

Upland vegetation 10 acres 101 meters 

Vacant areas within settlements agriculture and water within 

urban windows 

10 acres 101 meters 

Flood control basins (smaller ones are mapped as built-up 

land use) 

10 acres 101 meters 

Urban windows 1 sq mile 805 meters 

 

Minimum mapping width (MMW) refers to the shortest allowable mappable width of a 

given polygon. In general, the allowable mappable MMW for each Map Unit is one-half 

the length of the side of a square that meets the MMU for that Map Unit. For example, a 

perfectly square 10-acre MMU for a typical upland desert vegetation stand is 

approximately 201 meters per side (10 acres or 40468 square meters), so the resulting 

MMW for upland desert vegetation is one-half 201 meters, or 100.5 meters (rounded to 

101 meters). Table 3 provides the minimum mapping widths for all mapping categories. 

An exception to the MMW rule was made in the case of vegetation stands lining the 

small, narrow agricultural drainages abundant in the Imperial Valley. For these stands, 

MMW was reduced to 15 meters to capture these important anthropogenically-shaped 

strips of vegetation, which was a slight reduction from the typical MMW of 22 meters 

mappers used for riparian vegetation stands that were not adjacent to canals or 

manmade drainages. Mappers also implemented this 15-meter MMW exception for 

vegetation lining edges of large canals, especially the All American Canal in the 

Winterhaven subarea. Minimum width was generally considered as an average over the 

entire polygon; parts of the polygon may be narrower than the MMW to preserve 

continuity of a stand. 
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Mapping standards such as MMU sizes are followed to create a coherent, comparable, 

and ecologically useful vegetation map at resolutions realistic for a small team of 

mappers to achieve over such large areas. Naturally, mappers frequently identified 

vegetation stands that fell below the corresponding MMU. In these cases, the mappers 

ñlumpedò these small stands in with larger bordering stands that have the most 

ecological similarities such as of the same dominant lifeform. For example, a sub-MMU 

stand of rubber rabbitbrush (Ericameria nauseosa), a wash/riparian shrub, would be 

lumped into an adjacent above-MMU stand of desert lavender (Hyptis emoryi), another 

wash/riparian shrub, before it was lumped in with an adjacent stand of desert willow, a 

wash/riparian tree, or a stand of Larrea tridentata, an upland shrub. When lumping 

vegetation stands, mappers always prioritized combining similar riparian vegetation 

types first, regardless of life form, before combining riparian with upland vegetation 

types. 

 

Miscellaneous Classes  

The mapping classification used for this project includes some Map Units that are 

anthropogenic and non-floristic, including various built-up/urban features, agriculture, 

man-made water storage or diversion structures, and large areas of intentionally planted 

ornamental trees. A complete list of these features and accompanying descriptions can 

be found in Appendix A. These features are often easy to delineate due to complete or 

near-complete removal of natural vegetation within the feature, however there are also 

many instances where anthropogenic structures and landscape alterations interface and 

blend with surrounding natural stands of vegetation. In the latter case, when the mapper 

must decide on the most appropriate Map Unit (a Map Class that reflects either the 

natural vegetation or the anthropogenic feature), priority was typically given to the 

natural vegetation type. 

However, the geodatabase used in this project features a ñLand Useò modifier where 

the mapper can still record important anthropogenic influences such as agriculture, 

urban use, and restoration. The use of this modifier leads to what the DRECP 

vegetation mapping project termed ñdual-codingò classes, where a polygon with a 

vegetation Map Unit can also have a Land Use modifier that reflects anthropogenic 

uses. See Land Use Modifier (subsection Urban (1000)) in the Mapping Attributes 

section for details about how mappers applied dual-coding. 

 

Mapping Attributes  

The following additional mapping attribute fields were assessed for all polygons, except 

where otherwise described. See the following sections for in depth descriptions of the 

mapping attributes.  
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Percent Cover 

ñPercent coverò refers to the density of plants across a defined area as estimated from 

satellite imagery used for mapping during this project. For each polygon, mappers 

estimated the total percent cover for each lifeform class (herb, shrub, and tree) and 

cover specifically for hardwood and conifer trees. Cover estimates were recorded in the 

geodatabase as one of the categories listed below. Our mapping geodatabase also 

includes a field for Yucca brevifolia (western Joshua tree) cover class; however, field 

teams did not encounter any Joshua trees within this mapping area. 

Mappers only estimated percent coverage for plants that were visible on the overhead 

NAIP imagery used for this project; they did not attempt to estimate coverage of 

understory plants obscured by tree canopies. Since this mapping area was entirely 

within the Colorado Desert where plant cover was naturally sparse and trees were 

relatively rare, it was not common to encounter vegetation stands with a significant 

component of obscured understory vegetation. However, some dense Prosopis 

glandulosa and Olneya tesota - Parkinsonia florida woodlands with a significant 

herbaceous understory along the eastern margins of the Algodones Dunes were 

encountered. 

Herbaceous cover in the Colorado Desert is extremely variable due to the unpredictable 

nature of precipitation events. On average, most precipitation is seasonal and primarily 

concentrated in the cooler months. However, summer monsoon storms can also 

contribute significantly to annual precipitation. While winter precipitation is generally 

more regular, all precipitation in the Colorado Desert is fairly unpredictable and years-

long droughts are not uncommon. As such, herbaceous cover, which relies on seasonal 

precipitation, is unpredictable and any imagery dataset represents only one of many 

possible conditions ranging from complete absence of herbaceous cover during dry 

seasons or drought, to nearly unbroken cover of annual herbs following particularly wet 

seasons. For the purposes of mapping, mappers always deferred to the conditions 

represented in the 2022 NAIP imagery which mappers used as their primary imagery 

dataset. Importantly, mappers are usually able to differentiate between long-dead (more 

than one seasons past) herbaceous cover and recently-dead cover due to the color of 

the vegetation (gray colors in CIR indicate long-dead material, and straw-colors indicate 

recently-dead). For this project, recently-dead herbaceous vegetation was considered 

part of the total vegetation cover but long-dead vegetation was excluded from any 

lifeform cover category. 

Estimating percent cover is a subjective process; to maintain as much consistency as 

possible between mappers, mappers and members of field teams regularly referenced 

the percent cover diagrams provided online by CNPS (https://www.cnps.org/wp-

content/uploads/2024/11/CNPS-CDFW-RA-Releve_Protocol_Code-

Key_Descriptions_Cover-Soil-Key_ADA-20240416.pdf), checked estimates against 

survey data whenever possible, and periodically worked as a group to estimate percent 
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covers to help ñcalibrateò  and reduce estimate variance between mappers. Below is a 

breakdown of the cover classes used in this project: 

   

Cover classes used for conifer, hardwood, total tree, and shrub cover attributes: 

0: None or Not Observable. 

1: >0-1% 

2: >1-5% 

3: >5-15% 

4: >15-25% 

5: >25-50% 

6: >50-75% 

7: >75-100% 

9: Not applicable/Not assigned 

  

Cover classes used for herbaceous cover attribute: 

0: None or Not Observable. 

1: >0-2% 

2: >2-15% 

3: >15-40% 

4: >40 

9: Not applicable/Not assigned 

  

Yucca brevifolia cover classes used to estimate cover of Yucca brevifolia in each 

polygon (note: not encountered in this mapping project): 

0: None or Not Observable 

1: >0-1% 

2: >1-5% 

3: >5 

9: Not applicable/Not assigned 
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Exotics 

Mappers assessed cover of exotic plant species for every vegetation polygon, including 

for some polygons of miscellaneous classes such as agriculture. Intensity of exotics 

was categorized using SCV standards, shown in Table 4. It is important to note that 

mappers considered recently-dead herbaceous exotics as part of the total exotics cover. 

The most abundant exotic herbaceous species within the mapping area, Sahara 

mustard (Brassica tournefortii) and Mediterranean grass (Schismus spp.), are significant 

components of large parts of the Colorado Desert and are typically easily identifiable 

when recently-dead. When recently-dead, these species present on NAIP imagery (both 

true color and CIR) as a light straw color, and mappers verified their abundance using a 

combination of ground-truthing surveys as well as local knowledge. 

 

Table 4: Explanation of Exotics Map Classes, adapted from DRECP 2021. 

Code Category  Discussion  

0 None visible Sparse herbaceous vegetation with a minimal 

to low relative cover of exotic species; based 

on field data, no evidence of exotics in 

sampling, no evidence of exotics on imagery 

and based on modeling, assumed not present 

or not regular in the stand. 

1 Patches of exotics visible, but 

cover not significant (relative 

cover to total <33%) 

Sparse to moderate cover of herbaceous 

vegetation with a low to moderately high 

relative cover of exotic species. Patches of 

exotics are visible, but cover is not significant. 

2 Exotics (particularly 

herbaceous) significant and 

cover may exceed dominant 

vegetation strata (relative 

cover Between 33% and 66%) 

Exotics, particularly herbaceous ones, are 

significant and cover may exceed the 

dominant vegetation strata. 

3 Stand characterized by 

exotics (vegetation type is 

ñexoticò) (relative cover >66%) 

This is reserved primarily for Alliance-level 

calls which are defined by exotics; stands are 

characterized by exotic vegetation (as 

defined by the Map Unit). 

9 Not applicable/Not assigned Exotics are not applicable when the Map Unit 

is 9210, 9220, 9300, 9310, 9800, 9801, 9803, 

9804, 9805. 
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Roadedness Disturbance 

ñRoadednessò refers to the amount of a polygon that was bisected by roads intended for 

vehicles. Mappers considered both paved and unpaved roads to contribute to 

Roadedness, however they must be well-worn and regularly travelled routes, either in 

the past or present, and not just a single set of tracks left from one or two vehicles. 

Mappers determined roadedness by estimating the amount of habitat within the polygon 

that was left intact and not intersected by a road, as demonstrated in Table 5. 

 

Table 5: Explanation of Roadedness Disturbance Map Classes 

Code Category  Explanation  Example  

0 None No roads detected within polygon  N/A 

1 Low At least 2/3 of the polygon are left intact See 

Figure 

7a 

2 Moderate Between 2/3 and 1/3 of the polygon are left intact See 

Figure 

7b 

3 High Less than 1/3 of the polygon is left intact See 

Figure 

7c 

9 Not 

Applicable 

Roadedness not estimated for 9200, 9210, 9220, 

9300, 9310, 9800, 9801, 9803, 9804, 9805 

N/A 
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a.   b.  

c.  

Figure 7: Examples of a vegetation stands with different levels of roadedness. a. Low 
roadedness. b. Moderate roadedness. c. High roadedness. 
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Development Disturbance 

Mappers attributed values to Development Disturbance to characterize the amount of 

manmade building that has affected a polygon. These disturbances are usually some 

kind of structure, such as a house or industrial buildings (both occupied and 

abandoned/decayed), pylons for electrical transmission, utility hardware, and parking 

lots. Development Disturbance also includes non-permanent additions to the landscape, 

such as trailers, abandoned vehicles, large dump sites or discarded objects (big enough 

to see from imagery), and makeshift encampments. The level of Development 

Disturbance for each polygon was determined based on the percentage of the polygon 

occupied by these structures, as described in Table 6. 

  

Table 6: Explanation of Development Disturbance Map Classes 

Code Category  Explanation  

0 None visible No evidence of structures or dumping within the 

polygon 

1 Low <2% of polygon occupied by structures or dumping 

2 Moderate Between 2% to 5% of polygon occupied by structures 

or dumping 

3 High Over 5% of polygon occupied by structures or 

dumping 

9 Not Applicable/Not 

Assigned 

Development Disturbance is not estimated for Map 

Units 9200, 9210, 9220, 9801 
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Anthropogenically Altered Disturbance (AnthroAlt) 

Mappers assigned a value for Anthropogenically Altered Disturbance based on the 

amount of human disturbance present in a polygon that was not covered by the 

Development Disturbance attribute (i.e. disturbance unrelated to structures or dumping 

sites; Table 7). This type of disturbance generally involved a noticeable removal of 

natural vegetation (grading for construction, residential parcels, mining, weed control, 

etc.) or signs of removal in the past (old till lines still present, most apparent on land 

previously used for agriculture). Areas displaying Anthropogenically Altered Disturbance 

were often, but not always, delineated by features such as fencing or roads. 

  

Table 7: Explanation of Anthropogenically Altered Disturbance Map Classes 

Code Category  Explanation  

0 None visible No evidence of past or present Anthropogenically 

Altered Disturbance 

1 Low Less than 33% of polygon is affected 

2 Moderate Between 33% and 66% of polygon is affected 

3 High Over 66% of polygon is affected 

9 Not applicable/Not 

assigned 

Not assigned for Map Unit 9801 

  

Altered Hydrologic Regime Modifier (HydroMod) 

Altered Hydrologic Regime modifier indicates when a cover class or vegetation type 

difference was delineated as a result of an impediment or redirection of an upslope 

water source. Mappers did not commonly use this modifier within this mapping area, but 

applied it for instance when flood control berms funneling that dispersed sheet flow over 

a wide area into a narrow channel, leading to an increase in riparian or desert woodland 

vegetation on the downstream side of the funnelôs ñspoutò which would not normally be 

present without this funneling effect, as seen in the example in Table 8. This modifier 

was only applied for polygons that experienced effects of water diversion on the 

downslope side of the impediment. 
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Table 8: Explanation of Altered Hydrologic Regime Map Classes 

Code Category  Explanation  

0 Not affected No water flow impediment exists which results in a cover 

class or vegetation type break between polygons 

1 Affected An impediment exists upslope of the polygon which 

affects the natural flow of water, resulting in a change in 

cover class or vegetation type of the polygon. See Figure 

8 for an example. 

9 Not applicable/Not 

assigned 

Not assigned for Map Units 9300, 9310, 9800, 9801, 

9803, 9804, 9805 

  

 

Figure 8: Example of a stand of vegetation that is hydrologically altered. The blue arrow 
indicates the direction of surface water flow, which has been altered by the construction 
of earthen berms that funnel sheet flow through a narrow corridor, resulting in the 
establishment of a Parkinsonia florida and Olneya tesota woodland in a wash that would 
otherwise not exist without this upstream anthropogenic alteration. 

 



 

41  

Ironwood ï Blue Palo Verde Presence Modifier (OLTE_PAFL) 

Mappers used the Ironwood ï Blue Palo Verde Presence modifier to indicate polygons 

that contain at least trace amounts of either blue palo verde (Parkinsonia florida), desert 

ironwood (Olneya tesota), or both, consistently spread across the polygon (Table 9). 

This modifier helps to describe polygons that are not mapped as the Parkinsonia florida 

- Olneya tesota Alliance yet still contain one or both of these ecologically important 

species spread characteristically across the landscape, such as many instances of 

desert pavement, relatively sparsely vegetated washes, or broad alluvial fans reaching 

down from mountains including the Little San Bernardino Mountains, Orocopia 

Mountains, and Chocolate Mountains. By default, mappers also assigned polygons 

mapped as Parkinsonia florida - Olneya tesota Alliance a 1 (present). 

  

Table 9: Explanation of Ironwood ï Blue Palo Verde Presence Modifier Map Classes 

Code Category  Explanation  

0 Not 

present 

No Parkinsonia florida or Olneya tesota are present within the 

polygon, or, if present, they are not consistently spread across the 

polygon. 

1 Present Either Parkinsonia florida, Olneya tesota, or both are present in at 

least trace amounts and consistently spread across the polygon. 

  

Tamarix spp. Presence Modifier (TamarixMod) 

Mappers used the Tamarix spp. Presence modifier to indicate the presence of a species 

of the nonnative/invasive genus Tamarix (tamarisk) in a polygon (Table 10). This 

included both shrubby species (e.g. Tamarix ramosissima or T. chinensis) and a tree 

species (Tamarix aphylla). Shrubby tamarisk species are highly invasive and extremely 

common throughout much of this mapping area and the rest of the Colorado Desert, 

growing rapidly across landscapes with access to natural water (e.g. some washes, 

playas, creeks, rivers) or anthropogenic water sources (e.g. agricultural drainage 

ditches, canals, floodwater basins). The tree species Athel tamarisk (Tamarix aphylla) is 

commonly planted as both a landscaping tree in yards, parks, and along residential 

roads, as well as used as a barrier to protect features such as railroads and agricultural 

plots from drifting sand. In spite of its prevalence, T. aphylla is not known to easily 

spread without human intervention and is considered far less invasive than shrubby 

Tamarix species. 
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Table 10: Explanation of Tamarix spp. Presence Modifier Map Classes 

Code Category  Explanation  

0 Target plant not 

evident 

No Tamarix is apparent within the polygon 

1 Target plant evident At least one Tamarix plant is evident within the 

polygon 

  

Mesquite Presence Modifier (MesquiteMod) 

Honey mesquite (Prosopis glandulosa) and screwbean mesquite (Prosopis pubescens) 

are native trees with important cultural and ecological value throughout the Colorado 

Desert. Within this mapping area, these trees are associated with mesic areas such as 

springs, seeps, creeks, riversides, washes, and areas with a high water table such as 

near certain faultlines and throughout the Salton Sink. Due to overextraction of 

groundwater, wild mesquite trees are in decline throughout much of the Coachella 

Valley. This modifier was used to indicate when a native mesquite is present within a 

polygon (Table 11). 

  

Table 11: Explanation of Mesquite Presence Modifier Map Classes 

Code Category  Explanation  

0 Target plant not 

evident 

No native mesquite is apparent within the polygon 

1 Target plant evident At least one native mesquite plant is evident within the 

polygon 
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California Fan Palm Presence Modifier (FanPalmMod) 

California fan palms (Washingtonia filifera) are native to the Colorado Desert and found 

in riparian areas throughout the mapping area. Similar to mesquite, California fan palms 

have important cultural and ecological impacts. Natural stands are found in small groves 

or oases along springs and seeps, often along fault lines where water pools near or at 

the surface. Ruderal/semi-natural California fan palm trees are also abundant near the 

Salton Sea, where there is access to ample shallow ground water and agricultural 

runoff. Mappers used this modifier to indicate the presence of at least one California fan 

palm tree within a polygon (Table 12). Other nonnative palm species, such as the 

Mexican fan palm (Washingtonia robusta) and the date palm (Phoenix dactylifera), were 

not considered when applying this modifier. 

  

Table 12: Explanation of California Fan Palm Presence Modifier Map Classes 

Code Category  Explanation  

0 Target plant not 

evident 

No California fan palm trees are apparent within the 

polygon 

1 Target plant evident At least one California fan palm tree is evident within 

the polygon 

  

 

Land Use Modifier 

The LandUse modifier identifies secondary anthropogenic attributes of a polygon that 

may otherwise be lost if only a vegetation type or miscellaneous Map Unit was 

attributed. Mappers adopted this Land Use code system from the DRECP, who took it 

from the Southern California Land Use Consortium/ Southern California Association of 

Governmentôs Land Use Classification (Johnson and Reyes 1990), which was based on 

Anderson, et al. (1972). A table containing all Land Use codes and their designations, 

plus descriptions of each Land Use code, are described below, along with their typical 

application (Table 13). 
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Table 13: Land Use Codes and Designations 

Code Explanation  

0000 Not Assigned/Not Assessed 

1000 Urban 

1436 Water Transfer (major canals, aqueducts, and agricultural channels) 

1850 Wildlife Preserved & Sanctuaries 

2000 Agriculture (includes nurseries) 

2100 Non-woody Row & Field Crops 

2200 Orchards & Vineyards 

2300 Improved Pasturelands (Irrigated) 

3500 Vacant Land - Restoration 

9800 Undifferentiated Water 

9810 Water Impoundment Feature 

 

Not Assigned/Not Assessed (0000) 

This code applies to polygons that do not have a noteworthy underlying secondary 

anthropogenic use. Most polygons of natural vegetation type are assigned this code. 

 

Urban (1000) 

This code was applied to polygons that are intensely built-up with structures (residential, 

industrial, utility, etc.), freeways, railroads, major highways, and associated parking lots, 
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surface streets, and access roads. This code was applied to all polygons with Map Units 

of Built-Up & Urban Disturbance (9300) and Urban Windows (9310).  

 

 

Figure 9: Example of a dual-coded polygon in the western Coachella Valley. This 
polygon in the community of Whitewater in the Coachella Valley subarea has an 
extensive land use footprint throughout, but it was still predominantly native vegetation 
(Encelia farinosa with scattered, sub-MMU Larrea tridentata). In this case, mappers 
coded the polygon as Encelia farinosa Shrubland Alliance (4114) with a Land Use of 
Urban (1000). 

Mappers also used the Urban (1000) Land Use code for ñdual codingò vegetation 

polygons that have moderate levels of built-up disturbance. For example, 

unincorporated communities in the north of the Coachella Valley, such as Sky Valley 

and Desert Edge, contain residential areas of relatively sparse structures spread across 

an otherwise intact desert landscape. The urban footprint of this neighborhood was 

greater than 2.5 acres, but there was extensive natural vegetation interspersed 

throughout. Mappers utilized the same rules for dual-coding implemented for the 

DRECP project: if a polygon had at least 10% cover of intact natural 

vegetation/landscape, mappers coded the polygon to the natural vegetation type and 

applied a Land Use modifier to represent the anthropogenic component. For the 

unincorporated community example given above, where the man-made structures and 

disturbances did not meet the MMU to map individually as Urban/Built-Up disturbance 
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and were distributed throughout otherwise intact vegetation (usually with Larrea 

tridentata as a primary component), mappers assigned these areas to Larrea tridentata 

Alliance (or related Alliance) with a Land Use of ñUrbanò. See Figure 9 for an example of 

a dual-coded polygon in the western Coachella Valley. 

Another type of dual coding involves the scenario in which a stand of vegetation passes 

beneath a bridge that is large enough to be coded as Built-up & Urban Disturbance 

(9300). In this case, mappers delineated a small polygon that follows the stand of 

vegetation beneath the bridge. This polygon is bounded by the width of the stand of 

vegetation in one direction and the width of the bridge in the other direction. These 

polygons are dual-coded with a Map Unit reflecting the vegetation type beneath the 

bridge and a Land Use code of Urban (1000). These polygons are delineated even if 

sub-MMU. 

 

Water Transfer (major canals, aqueducts, and agricultural channels) (1436) 

Mappers used this code to identify polygons that describe major domestic and 

agricultural water conveyance channels, such as the Coachella Canal and the All-

American Canal. Additionally, some of the smaller agricultural drainages and channels 

throughout the Coachella and Imperial Valley subareas, if they meet an appropriate 

size, receive this code (see the Map Unit Description for Agriculture (9200)). All 

polygons designated a Map Unit of Major Canals and Aqueducts (9804) and polygons 

of Agriculture (9200) that denote agricultural channels receive this code. 

 

Wildlife Preserves & Sanctuaries (1850) 

This code was applied to actively managed areas, either public or private, that serve as 

wildlife preserves or refuges. This includes the extensive network of artificially 

constructed wetland habitat along the south side of the Salton Sea that are either 

privately owned (usually for the purposes of hunting) or are a part of the US Fish and 

Wildlife Service Sonny Bono National Wildlife Refuge. Another wildlife area exists at the 

Imperial Wildlife Area, along the Alamo River in the Imperial Valley subarea, which is 

managed by the California Department of Fish and Wildlife. Mappers used a land 

ownership layer to determine the boundaries of these wildlife refuges, and all polygons 

that at least partially crossed into these refuges were given the 1850 Land Use code. 

See the Map Unit Description for Arid West Interior Freshwater Marsh & Wet Meadow 

Macrogroup (3400) for more information about how mappers delineated these managed 

wetland habitats. 

 

Agriculture (Includes Nurseries) (2000) 

Mappers used this general code to refer to agricultural practices outside of annual field 

crops, orchards, or vineyards, which have dedicated Land Use codes (Non-woody Row 
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and Field Crops (2100) and Orchards & Vineyards (2200)). Areas that received an 

Agriculture (2000) code included dairies, plant nurseries, and indoor or greenhouse 

facilities where we could not determine the type of plant product. All polygons with a 

Map Unit of Agriculture (9200) received this code. 

 

Non-woody Row & Field Crops (2100) 

Mappers used this code for plots of land dedicated to growing annual field crops. Fields 

that did not currently have crops were also given this code if they had been planted in 

the last five years. Mappers used Google Earth to view imagery from past years to 

inform this decision. The Map Unit Non-Woody Row and Field Agriculture (9220) always 

received this code. 

 

Orchards & Vineyards (2200) 

Mappers used this code for agricultural operations growing trees or grapes. This 

includes date palm plantations. Inactive/abandoned orchards still received this code 

unless all trees had been removed. All polygons mapped as Woody Agriculture 

(orchards, vineyards) (9210) were given this Land Use code. 

 

Improved Pastureland (Irrigated) (2300) 

This Land Use code applies to fields that are irrigated and maintained for the purpose of 

livestock grazing. This does not include small corrals or livestock pens associated with 

residential properties, which would be considered part of a Built-Up & Urban 

Disturbance (9300) with a Land Use code of Urban (1000). Mappers gave the Improved 

Pastureland (Irrigated) (2300) code to all polygons mapped as Irrigated Pastures (9230) 

 

Vacant Land - Restoration (3500) 

This code was applied to areas where managed restoration was taking place. Within the  

mapping area, this applied to a section of Indian reservation land directly adjacent to the 

Colorado River which was undergoing replanting of Populus fremontii and Prosopis 

glandulosa by the Fort Yuma Quechan Tribe. New restoration areas that have been 

planted but have not yet reached >2% vegetation cover were mapped as Restoration 

(9400) and given this Land Use code, however mappers did not encounter this scenario 

within this mapping area. If a restoration area has >2% vegetation cover, such as these 

Populus fremontii and Prosopis glandulosa restoration areas, mappers assigned them 

to their appropriate vegetation type and gave them this Land Use code. 

 

Undifferentiated Water (9800) 



 

48  

This code was applied to natural or artificial bodies of water, such as ponds, lakes, and 

rivers. This did not include bodies of water that are associated with utility or industrial 

practices, such as sewage treatment, aquaculture, or agriculture (when impoundment 

feature is dry), which were treated as a Water Impoundment Feature (9805) and given a 

Land Use code of Water Impoundment Feature (9810). Examples of bodies of water 

that mappers gave a Land Use code of Undifferentiated Water (9800) include artificially 

managed lakes and ponds used for recreation, ponds within golf courses, and the 

Salton Sea, which mappers assigned to Water (9800), as well as rivers and creeks, 

such as the Colorado River, which mappers assigned to Perennial Stream Channel 

(Open Water) (9801). 

 

Water Impoundment Feature (9810) 

Mappers used this code for polygons mapped as Water Impoundment Feature (9805), 

which include manmade, usually bermed or concrete-lined holding ponds for industrial 

or utility purposes such as agriculture, sewage treatment, and aquaculture. Agricultural 

water impoundment ponds were only mapped as Water Impoundment Feature (9810) if 

dry, otherwise they were mapped as Water (9800) with a Land Use code of 

Undifferentiated Water (9800). 

 

ACCURACY ASSESSMENT  

 

Sample Allocation  Methods   

Accuracy assessment begins with the allocation of mapped polygons selected to be 

visited in the field. The allocations were designed to ensure that a representation of 

most, if not all, of the mapped vegetation types were assessed. For this project, CDFW 

completed the allocation for testing map accuracy for each of the two modules. CDFW 

selected polygons from the vegetation mapping geodatabases using a stratified random 

sampling method, in which polygons from the vegetation map were selected for field 

validation that were distributed across the mapped units so that both rare and common 

types were represented. To determine the polygons to be assessed, the mapped 

polygons were subset into polygons that could be included in the allocation and 

polygons that should be excluded from the allocation. CDFW excluded polygons that 

had previous rapid assessment, relevé, or reconnaissance samples within them, as well 

as polygons that were small slivers and large polygons in which it would not be possible 

for the surveyors to see 20%. Because some of the large polygons also had low 

polygon counts for those types and were in dunes used by OHVs, a few were manually 

selected and the sampling team was told they could sample more than once within the 

polygon as long as the samples were > 1000 m apart. This gave the sampling team 

freedom to select sites where they could ensure safety. Sampling was limited to 

polygons occurring on public lands within the California Protected Areas Database 



 

49  

(CPAD, GreenInfo Network, 2022 https://calands.org/), private or Tribal lands where the 

contractors had been given permission to sample, or adjacent to roadsides where the 

land use was private but had public right of ways. Additionally, the polygon subset only 

included polygons within either 500 m or 750 m from roads using steep slopes and 

canals as barriers to ensure that polygons could be reasonably accessed. Finally, for 

each module, stratified random selections of the polygon subset were performed to 

ensure no two polygons that were within 1,000 meters of each other were selected. 

Though to ensure that polygons of rarer types were included, a few polygons that 

violated that rule were manually included. The final AA allocation contained 851 

polygons.  

 

Field Sampling  and Data Entry  

 

Figure 10: Map of the Colorado Desert showing the mapping area and locations for 
Accurate Assessment (AA) Survey. Locations of the 822 AA surveys included in the 
final vegetation classification data analysis for the Colorado Desert vegetation mapping 
project. 
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Accuracy assessment field sampling to validate the vegetation map took place after the 

completion of each Module. Field assessment teams conducted surveys for Module 1 

from February 2024 to July 2024 in 19 trips over the course of 45 days for a total of 553 

surveys, and Module 2 from February 2025 to June 2025 in 13 trips over the course of 

24 days for a total of 269 surveys (Figure 10, Table 14).  

Accuracy assessment field teams that included staff who worked as mappers on this 

project were assigned to assess different regions of the map where they were not the 

mapper, and field teams did not have access to the mapping data for that area. 

Mappers generally mapped contiguous portions of the area, making it easy to allocate 

field assignments and surveys to mappers only outside of regions that they mapped. In 

keeping with AA protocol, in the field, assessors used the field key with descriptions and 

a tablet with only the allocated polygons with no appended mapping data and 2022 

NAIP imagery. Assessors determined the mapping unit or Alliance of the polygon on the 

ground using the field key adapted and developed for the DRECP (see Appendix C for 

full key). 

 

Table 14: Summary of completed accuracy assessment (AA) Surveys per Module with 

date range and total field trips and field days. 

Module  Dates of AA Points  No. trips  No. days  
Total AA  

Surveys  

Module 1 02/06/2024 - 07/02/2024 19 45 553 

Module 2 02/11/2025 - 06/12/2025 13 24 269 

N/A Grand Total  32 69 822 

 

Using the field key and descriptions provided by CDFW, UC Riverside field assessors 

visited allocated polygons to determine the vegetation type without knowledge of the 

polygon attribution. Field assessors recorded data from AA surveys as described in the 

Field Sampling Methods: Data Collection section. At polygons allocated for accuracy 

assessment, the field team determined a location to perform the AA survey where it was 

possible to have a view of at least 20% of the allocated polygon, the minimum required 

area for the polygon to be scored for accuracy. Where the assessors were unable to 

view the polygon due to obstructed view or restricted land access, they rejected the 

polygon without performing an accuracy assessment survey. Field assessors also 

rejected polygons if the 2022 NAIP imagery differed too greatly from the vegetation type 

on the ground. Examples of this include areas that had been denuded through scraping 

or flooding since the imagery was flown, or areas where the vegetation type changed at 



 

51  

the Alliance level due to successional species. All AA survey locations were established 

in areas where field assessors were permitted access by landowners or managers, or 

along roadsides where permits were not obtained for accessing the land. In some rare 

cases, AAs were not performed when viewing private property from the roadside posed 

a personal or physical safety challenge for the field team. Similarly, while performing 

work as guests on tribal lands, teams deferred to the tribal cultural monitors to assess 

constraints around culturally-sensitive resources, although no survey points were 

specifically rejected due to this mutual cooperation. 

For each AA survey, the location of the survey was digitally marked using a GPS device 

(Samsung Galaxy), and on the ground digital color photos at cardinal directions from the 

point were taken at the AA GPS location. In some cases, additional photos were also 

taken if the cardinal photos did not sufficiently capture the stand. The field assessors 

took photos through the Esri Field Maps data collection application and attached the 

photos to the point on the collection feature layer, in the same manner as had been 

used for reconnaissance surveys. If the field assessors established the survey outside 

of the allocated polygon lines, they took data on the distance and bearing to the 

polygon, in addition to the standard AA survey data (see Appendix D for complete 

explanation of field protocols).  

The field staff provided a primary vegetation type call and a list of dominant plant 

species, along with percent cover estimates by species and by vegetation strata. If a 

polygon contained more than one mappable vegetation type and/or had linework 

problems, notes were provided for how the polygon should be divided, and a separate 

survey was taken for each type meeting the minimum Map Unit size to inform the map 

correction. See Appendix D for accuracy assessment protocol and survey form. 

AA field data was entered into a standardized database developed by CDFW and 

CNPS. CDFW ecologists scored the accuracy of the vegetation geodatabase based on 

a fuzzy logic method used for the Survey of California Vegetation (VegCAMP, 2022). 

CDFW staff reviewed each AA survey and removed from consideration any surveys that 

had problems associated with land access permissions, vegetation or plant species 

identification, visibility, or significant changes in land use or vegetation since the date of 

the imagery on which the map was based. If the field teams could not identify the 

vegetation type based on the field key or incorrectly identified the type, CDFW staff 

assigned the final type based on the species covers recorded in the AA survey data, 

any additional notes taken by the field teams, and field photos. 

 

Scoring and Determining Accuracy  
A fuzzy logic method was used to score each AA survey, rather than simply denoting 

whether a sample was correct or incorrect (Congalton and Green, 2009; Gopal and 

Woodcock, 1994; Hagen, 2003). Each field-verified polygon was scored according to a 

set of decision rules (Table 15), with a total of 5 possible points for each. Scores were 

summed for each vegetation type, then divided by the total possible score and 
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multiplied by 100 for a percent accuracy. Additionally, a total overall accuracy was 

calculated by counting the valid AA surveys, which include correct (score of 5, or 

100%), acceptable (score of 3 or 4, or 60% or 80% accurate), or failed (score of 0, 1, or 

2) then dividing that count by the total number of AA surveys scored across all 

vegetation types. 

Table 15: Accuracy assessment (AA) Scoring Rules and Points 

Code  Reason for Score  Score  

A PI completely correct. 5 

B The PI chose the correct Group OR the next level up in the hierarchy. 4 

C Threshold/transition between PI (Producersô) call and Final (Field 

assessed) call. This was used when cover values of the dominant or 

indicator species were close to the values that would key to the PIôs 

type. 

4 

D Correct at Macrogroup level OR next level up in hierarchy. 3 

E Based on close ecological similarity. Ecological similarity addresses 

assessed and mapped calls that contained vegetation with 

overlapping diagnostic species but were not technically closely related 

in the NVCS hierarchy. This was common in stands that contain a mix 

of species of late and early seral vegetation types and also common in 

zones of overlap between ecoregions. 

3 

F Correct at Division level (OR next level up in hierarchy). 2 

G Some floristic/hydrologic similarity. This addresses cases in which the 

mapped and the assessed vegetation type had different diagnostic 

species, but bear some similarity in ecological traits based on 

predicted and actual setting such as hydrologic regime, overall 

climate, or successional state. 

2 

H Correct only at Lifeform, without any floristic similarity. 1 

I No similarity above Formation and incorrect life form. 0 

J Survey removed because there was a significant change in the 

polygon (e.g., the stand was burned, developed, or cleared since the 

date of the base imagery). 

no 

 score 
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Code  Reason for Score  Score  

K Survey removed because inadequate portion (<20%) of the polygon 

was viewed by the field assessment. 

no 

 score 

L Survey removed because field/PI data are incomplete, inadequate or 

confusing (e.g., cover values were not provided for key species in the 

stand). 

no 

 score 

M Supplementary record not scored (for multiple point assessments 

within a polygon where the AA call was the same). 

no 

 score 

 

AA scores were calculated by vegetation type and results were summarized in the form 

of a contingency table, so that specific and systematic errors could be addressed by the 

mappers. Two forms of accuracy (Userôs and Producerôs) can be estimated from the 

data (Story and Congalton, 1986). Userôs accuracy provides an estimate of commission 

error, or how well spatial mapping data represents what is actually found on the ground; 

i.e., when the user goes to a location mapped as a certain class, the resulting 

probability that it is in fact that class is provided (with a percent accuracy). Producerôs 

accuracy, on the other hand, measures omission error, or the probability that vegetation 

of a given class in the field is mapped as that class. Producerôs accuracy may inform the 

mappers how well a mapping class can be detected by the mappers (Story and 

Congalton, 1986; Lea and Curtis, 2010). Both userôs and producerôs accuracy were 

calculated and reported. 

Once a Delivery Area (Module) had been scored, the accuracy assessment results were 

sent to UCR mappers for review by senior mappers. In some cases, the photo 

interpreter flagged a specific AA survey finding for follow-up discussion and review with 

CDFW ecologist staff, resulting in either CDFW retaining their original AA call, modifying 

the AA call, or eliminating the AA point out of the analysis. Once AA review was 

completed, any types not achieving 80% accuracy were further evaluated in 

consultation between CDFW ecologists and mapping staff. The mappers then revised 

the polygons based on the AA results. Therefore, the final map accuracy was improved 

over the version represented in the score. 
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RESULTS 

This section presents our results for vegetation type mapping, surveys to support the 

final map and current vegetation classification, and accuracy assessment. In the 

Floristics section we report on including total number of species encountered in this 

project, vegetation types supporting rare taxa, and voucher and noteworthy collections. 

In the Sample Collection section, we include a summary of the types of survey data 

collected within all used Map Units. In the Mapping section here, we report summary 

statistics for the total number and average size of polygons, list the number of mapped 

polygons per Map Unit, highlight uncommon vegetation types, and describe Map Units. 

Map Unit descriptions include a description of the type, mapping considerations, photo-

signature examples, and descriptions of commonly confused types, and are attached in 

Appendix A. In the Accuracy Assessment section we report on the total number of AA 

surveys that were performed per Mapping Unit mapped, and summary statistics, 

including a contingency table (Appendix E), results showing usersô and producerôs 

accuracy by vegetation type, and a discussion of types that did not reach 80% 

accuracy. 

 

SAMPLING 
Floristics  

The Colorado Desert is notoriously under-represented in Herbaria and California 

floristics, particularly the portions of Imperial County that fall within this mapping area. 

We recorded a total of 280 plant taxa throughout the entirety of this project: 257 in 

Module 1 and 105 in Module 2 (82 were observed in both Modules). Nine are species 

with a California Rare Plant Rank from the California Native Plant Society (see: 

https://rareplants.cnps.org/) and are listed as rare by the State of California (CNDDB, 

2026) (Table 16). Throughout both Modules, we documented 50 taxa that are non-

native and 22 of which are considered invasive by the California Invasive Plant Council 

(CNPS RPG, 2026). 

Field teams opportunistically collected voucher specimens throughout the project in 

under-represented areas, where local phenology was amenable to collecting, and 

where we were granted collection permits. Field teams collected a total of 284 voucher 

specimens, representing 150 taxa throughout the mapping area. Voucher specimens 

were deposited at the UCR Herbarium.  

Throughout the field data collection for both reconnaissance and accuracy assessment, 

field teams made several noteworthy observations. Firstly, they documented Ocosiphon 

pilulifer (stinknet) in eastern Imperial County, where it had not been recorded in this 

region since 2005. Oncosiphon pilulifer is a highly invasive weed with a California 

Invasive Plant Council (Cal-IPC) rating of High (Cal-IPC. 2026). They also documented 

Lactuca serriola for the first time in Imperial Valley. Previously, this species had only 

been documented in the northeastern portion of the Imperial Valley near the Colorado 
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River, approximately 120 kilometers away. Lactuca serriola is rated as Moderate for 

invasibility by Cal-IPC, where it generally occurs on roadsides in agricultural areas. 

Other significant findings include documenting under-represented introduced tree 

species in Imperial County, including tree of heaven (Ailanthus altissima), river red gum 

(Eucalyptus camaldulensis), southern blue gum (Eucalyptus globulus), Peruvian pepper 

tree (Schinus molle), and Mexican fan palm (Washingtonia robusta), all of which field 

teams observed as ornamental and escaped individuals, and none of which are 

represented in California herbaria for the county (CCH2 2026). Data for both species 

point records as well as specimen collections were provided to CDFW for inclusion, as 

relevant, in the California Natural Diversity Database (CNDDB, 2026).  

 

Table 16: Summary of Rare taxa documented throughout all survey types. ó*ô indicates 

that the taxon was collected. óṓô indicates that the taxon is listed by CDFW as rare, 

threatened, or endangered. Listed rare species were collected under permit No. 
2081(a)-24-130-V (permitted to Melanie Davis) and reported to CDFW and CNDDB. 

Rare Taxon 

Name 

CNPS 

Rarity 

Rank  

Associated Units  

(No. Surveys)  
Note  

Astragalus 

crotalariae 

4.3 Desert Forb Provisional 

Mapping Unit (1) 

Encelia farinosa Alliance 

(1) 

Northeastern side of the 

Salton Sea; Module 1 

Astragalus 

insularis var. 

harwoodii* 

2B.2 Larrea tridentata Alliance 

Larrea tridentata ï 

Ambrosia dumosa Alliance 
 

Algodones Dunes; 

Module 1 

Astragalus 

lentiginosus var. 

coachellaeṓ 

1B.2 Ambrosia salsola ï Bebbia 

juncea Alliance (1) 

Anthropogenic Areas of 

Little or No Vegetation (1) 

Federally endangered. 

Central-western 

Coachella Valley; Module 

1 

Croton wigginsii*ṓ 2B.2 Ephedra californica ï 

Ephedra trifurca Alliance 

(2) 

Eriogonum deserticola 

Mapping Unit (2) 

Psorothamnus emoryi 

Mapping Unit 

Algodones Dunes; 

Module 1 
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Rare Taxon 

Name 

CNPS 

Rarity 

Rank  

Associated Units  

(No. Surveys)  
Note  

Anthropogenic Areas of 

Little or No Vegetation 

Helianthus niveus 

ssp. tephrodes*ṓ 

1B.2 Eriogonum deserticola 

Mapping Unit (1) 

North American Warm 

Semi-Desert Dune & Sand 

Flats Group (1) 

Dicoria canescens ï 

Abronia villosa ï Panicum 

urvilleanum Alliance 

Algodones Dunes; 

Module 1 

Johnstonella 

costata* 

4.3 Ephedra californica ï 

Ephedra trifurca Alliance 

Algodones Dunes; 

Module 1 

Juncus acutus 

ssp. leopoldii 

4.2 Allenrolfea occidentalis 

Alliance (1) 

Typha (angustifolia, 

domingensis, latifolia) 

Alliance (1) 

Salton Sea wetlands on 

western shore of the 

Salton Sea; Module 1 

and 2 

Linanthus 

maculatus ssp. 

maculatus 

1B.2 Chilopsis linearis ï 

Psorothamnus spinosus 

Alliance (1) 

Northwestern Coachella 

Valley at Mission Creek; 

Module 1 

Palafoxia arida 

var. gigantea 

1B.3 Desert Forb Provisional 

Mapping Unit (1) 

Larrea tridentata Alliance 

(1) 

Parkinsonia florida ï 

Olneya tesota Alliance (1) 

Algodones Dunes; 

Module 1 

Panicum 

hirticaule ssp. 

hirticaule 

2B.1 Larrea tridentata Alliance 

(2) 

Parkinsonia florida ï 

Olneya tesota Alliance (1) 

Prosopis glandulosa ï 

Prosopis velutina ï 

Northeastern edge of 

Algodones Dunes; 

Module 1 
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Rare Taxon 

Name 

CNPS 

Rarity 

Rank  

Associated Units  

(No. Surveys)  
Note  

Prosopis pubescens 

Alliance (1) 

Pholisma 

sonorae* 

1B.2 Ephedra californica ï 

Ephedra trifurca Alliance 

Algodones Dunes; 

Module 1 

Proboscidea 

althaeifolia 

4.3 Larrea tridentata ï 

Ambrosia dumosa Alliance 

(1) 

Northern edge of 

Winterhaven mapping 

area; Module 1 

 

Vegetation Surveys  

Field teams surveyed a total of 50 Map Units throughout the reconnaissance period 

within both Modules, 36 of which were identified to the Alliance level, five to the group 

level, and 3 were designated as Mapping Units (provisional vegetation types; Table 17). 

Field teams surveyed 4 Map Units that fall into Miscellaneous Classes that are related 

to anthropogenic land use. Mappers delineated a total of 61 Map Units; the discrepancy 

of 10 Map Units can be attributed to further refinement of the classification and other 

Miscellaneous Classes that field teams did not collect data for, such as Irrigated 

Pastures, Major Canals and Aqueducts (Open Water), and Water Impoundment 

Features. Field teams conducted a total of 10 rapid assessments and 2 relevés 

throughout the entire mapping area to support additional classification of Colorado 

Desert vegetation types. Field teams conducted a total of 534 reconnaissance surveys 

to provide on-the-ground data in support of mapping: 319 surveys in Module 1 and 215 

surveys in Module 2 (Table 17).   
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Table 17: Vegetation classification by Map Unit for the Colorado Desert, summarized by 
survey type. RA = Rapid Assessment, Rec = Reconnaissance, and Rel = Relevé. 
ñTotalò refers to the total number of surveys conducted. 

Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

9200 Agriculture Map Unit 0 2 0 2 N/A 

3721 
Allenrolfea occidentalis 

Alliance 
Alliance 0 29 0 29 N/A 

4111 
Ambrosia dumosa 

Alliance 
Alliance 0 5 0 5 N/A 

7211 
Ambrosia salsola ï 

Bebbia juncea Alliance 
Alliance 0 28 0 28 N/A 

9320 
Anthropogenic Areas of 

Little or No Vegetation 
Map Unit 0 4 0 4 N/A 

3410 

Arid West Interior 

Freshwater Marsh 

Group 

Group 0 3 0 3 N/A 

5111 
Atriplex canescens 

Alliance 
Alliance 0 12 0 12 N/A 

6111 
Atriplex hymenelytra 

Alliance 
Alliance 0 3 0 3 N/A 

3722 
Atriplex lentiformis 

Alliance 
Alliance 0 31 0 31 N/A 

4113 
Atriplex polycarpa 

Alliance 
Alliance 0 18 0 18 N/A 

1423 

Baccharis emoryi ï 

Baccharis sergiloides 

Alliance 

Alliance 0 1 0 1 N/A 
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Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

3717 
Bolboschoenus 

maritimus Alliance 
Alliance 0 1 0 1 N/A 

9300 
Built-up & Urban 

Disturbance 
Map Unit 0 2 0 2 N/A 

2310 

Californian Annual 

Grassland & Forb 

Meadow Group 

Group 0 1 0 1 N/A 

7222 

Chilopsis linearis ï 

Psorothamnus spinosus 

Alliance 

Alliance 0 6 0 6 N/A 

6117 

Chorizanthe rigida ï 

Geraea canescens 

Desert Pavement 

Alliance 

Alliance 0 4 0 4 N/A 

4124 
Cylindropuntia bigelovii 

Alliance 
Alliance 0 1 0 1 N/A 

3716 

Cynodon dactylon ï 

Crypsis spp. ï 

Paspalum spp. Alliance 

Alliance 0 3 0 3 N/A 

6121 

Dicoria canescens ï 

Abronia villosa ï 

Panicum urvilleanum 

Alliance 

Alliance 0 3 0 3 N/A 

3726 

Distichlis spicata ï 

(Juncus cooperi ï 

Frankenia salina) 

Interior Alliance 

Alliance 0 3 0 3 N/A 
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Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

4114 
Encelia farinosa 

Alliance 
Alliance 0 11 0 11 N/A 

4211 

Ephedra californica ï 

Ephedra trifurca 

Alliance 

Alliance 0 7 0 7 N/A 

4213 
Ericameria paniculata 

Alliance 
Alliance 0 7 0 7 N/A 

6124 
Eriogonum deserticola 

Mapping Unit 
Mapping Unit 2 4 0 6 N/A 

9500 Exotic Trees Map Unit 0 3 0 3 N/A 

4115 

Larrea tridentata ï 

Ambrosia dumosa 

Alliance 

Alliance 0 43 0 43 N/A 

4118 

Larrea tridentata ï 

Encelia farinosa 

Alliance 

Alliance 0 15 0 15 N/A 

4119 
Larrea tridentata 

Alliance 
Alliance 0 57 0 57 N/A 

4212 
Lepidospartum 

squamatum Alliance 
Alliance 0 3 0 3 N/A 

3450 

North American 

Temperate Ruderal 

Aquatic Vegetation 

Macrogroup 

Macrogroup 0 1 0 1 N/A 
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Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

2330 

Californian Ruderal 

Grassland, Meadow & 

Scrub Group 
 

Group 0 0 2 2 N/A 

6120 

North American Warm 

Semi-Desert Dune & 

Sand Flats Group 

Group 0 4 0 4 N/A 

4227 
Parkinsonia florida ï 

Olneya tesota Alliance 
Alliance 0 27 0 27 N/A 

1621 

Phoenix dactylifera ï 

Washingtonia filifera 

Alliance 

Alliance 0 1 0 1 N/A 

1431 

Phragmites australis ï 

Arundo donax Semi-

natural Alliance 

Alliance 0 17 0 17 N/A 

3417 

Phragmites australis 

ssp. americanus 

Association 

Association 0 3 0 3 N/A 

4221 
Pluchea sericea 

Alliance 
Alliance 0 49 0 49 N/A 

1411 

Populus fremontii ï 

Fraxinus velutina ï 

Salix gooddingii Alliance 

Alliance 0 1 0 1 N/A 

4222 

Prosopis glandulosa ï 

Prosopis velutina ï 

Prosopis pubescens 

Alliance 

Alliance 0 13 0 13 N/A 

4232 
Psorothamnus emoryi 

Mapping Unit 
Mapping Unit 0 3 0 3 N/A 
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Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

4219 

Psorothamnus fremontii 

ï Psorothamnus 

polydenius Alliance 

Alliance 2 5  7 N/A 

4231 
Psorothamnus schottii 

Mapping Unit 
Mapping Unit 6 1 0 7 N/A 

1416 
Salix gooddingii ï Salix 

laevigata Alliance 
Alliance 0 3 0 3 N/A 

3412 

Schoenoplectus 

(acutus, californicus) 

Alliance 

Alliance 0 1 0 1 N/A 

4226 

Senegalia greggii ï 

Hyptis emoryi ï Justicia 

californica Alliance 

Alliance 0 1 0 1 N/A 

7411 
Suaeda moquinii 

Alliance 
Alliance 0 26 0 26 N/A 

1432 
Tamarix spp. Semi-

natural Alliance 
Alliance 0 47 0 47 N/A 

3416 

Typha (angustifolia, 

domingensis, latifolia) 

Alliance 

Alliance 0 14 0 14 N/A 

N/A Unidentified Alliance N/A 0 3 0 3 

Not identified 

in the field, 

later 

determined 

using 

vegetation 

keys and 

consulting 

with CDFW. 
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Map 

Unit  

Code 

Map Unit  Name 
Hierarchy 

Level  

No. 

RA 

No. 

Rec 

No. 

Rel 
Total  Notes  

2340 
Warm Desert Ruderal 

Grassland Group 
Group 0 3 0 3 N/A 

1415 
Washingtonia filifera 

Alliance 
Alliance 0 1 0 1 N/A 

N/A N/A Grand Total  10 534 2 546 N/A 

 

MAPPING 
Summary Statistics   

Mappers delineated a total of 13,409 polygons across an area of 1,266,523.94 acres 

(512,544.06 hectares) using 61 Map Units (Table 18). Appendix A includes detailed 

descriptions of each Map Unit used in this project. The average polygon size in this map 

is 94.49 acres. Non-woody Row and Field Agriculture covered the most area, with a 

total of 440,122.39 acres and 558 polygons. Vegetation types with the most area were 

Dicoria canescens ï Abronia villosa ï Panicum urvilleanum Alliance and Larrea 

tridentata Alliance, with 91,816.45 acres and 87,766.87 acres respectively. The high 

cover of the Dicoria canescens ï Abronia villosa ï Panicum urvilleanum Alliance is 

attributed to the Algodones Dunes, where the vast majority of the central active dune 

system was mapped to this type. Map Units with the most mapped polygons include 

Tamarix spp. Semi-natural Alliance, Built-up & Urban Disturbance, Allenrolfea 

occidentalis Alliance, Atriplex lentiformis Alliance, and Pluchea sericea Alliance with 

1953, 1392, 899, 889, and 841 polygons respectively. The least commonly mapped 

Map Units by total area with less than 0.01% of the total area include Baccharis emoryi 

ï Baccharis sergiloides Alliance, Bolboschoenus maritimus - Schoenoplectus 

americanus Mapping Unit, Washingtonia filifera Alliance, Salix gooddingii ï Salix 

laevigata Alliance, and Lepidospartum squamatum Alliance. Least common Map Units 

by total number of polygons at less than five are Baccharis emoryi ï Baccharis 

sergiloides Alliance, Salix gooddingii ï Salix laevigata Alliance, Psorothamnus fremontii 

ï Psorothamnus polydenius Alliance, Western Ruderal Marsh, Wet Meadow & 

Shrubland Group, and Psorothamnus emoryi Mapping Unit. 

Mappers assigned a total of 27 Sensitive Natural Communities (SNCs), as defined by 

CDFW VegCAMP (2025). SNCs covered a total of 313,015.05 acres of the mapping 

area, across a total of 6,119 mapped polygons. The average polygon size for these 

communities is 65.59 acres. Allenrolfea occidentalis Alliance, Atriplex lentiformis 

Alliance, Pluchea sericea Alliance, Larrea tridentata Alliance, and Parkinsonia florida ï 
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Olneya tesota Alliance were the most abundant SNCs by number of polygons, all 

ranging from 899-481 polygons, respectively. By total area, Dicoria canescens ï 

Abronia villosa ï Panicum urvilleanum Alliance, Larrea tridentata Alliance, Larrea 

tridentata ï Ambrosia dumosa Alliance, Chorizanthe rigida ï Geraea canescens Desert 

Pavement Alliance, and Parkinsonia florida ï Olneya tesota Alliance covered the most 

ground ranging from 1,816.45 to 16,256.88 acres respectively. 

 
Table 18: Summary of the total mapped area for Map Units with the number of 
polygons, total hectares, total acres, percent of total area, and average size. ó*ô 
Indicates that the Map Unit is ranked as a California Sensitive Natural Community, see 
Appendix A for Global and State ranks (VegCamp, 2025). 

Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

9200 Agriculture 322 8,136.18 20,104.86 1.587% 62.44 

3721 

Allenrolfea 

occidentalis 

Alliance* 

899 3,586.55 8,862.52 0.700% 9.86 

4111 
Ambrosia dumosa 

Alliance* 
52 1,333.51 3,295.16 0.260% 63.37 

7211 

Ambrosia salsola ï 

Bebbia juncea 

Alliance* 

163 1,671.59 4,130.56 0.326% 25.34 

9320 

Anthropogenic 

Areas of Little or No 

Vegetation 

650 6,499.36 16,060.21 1.268% 24.71 

3400 

Arid West Interior 

Freshwater Marsh & 

Wet Meadow 

Macrogroup 

36 1,839.69 4,545.95 0.359% 126.28 

5111 
Atriplex canescens 

Alliance* 
90 1,487.74 3,676.28 0.290% 40.85 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

6111 

Atriplex 

hymenelytra 

Alliance* 

5 26.84 66.32 0.005% 13.26 

3722 
Atriplex lentiformis 

Alliance* 
888 3,070.66 7,587.74 0.599% 8.54 

4113 
Atriplex polycarpa 

Alliance 
74 990.48 2,447.51 0.193% 33.07 

1423 

Baccharis emoryi ï 

Baccharis 

sergiloides Alliance* 

2 2.61 6.46 0.001% 3.23 

3715 

Bolboschoenus 

maritimus - 

Schoenoplectus 

americanus 

Mapping Unit 

5 2.91 7.20 0.001% 1.44 

2331 

Brassica tournefortii 

ï Malcolmia 

africana Semi-

natural Alliance 

5 53.00 130.96 0.010% 26.19 

2332 

Bromus rubens ï 

Schismus (arabicus, 

barbatus) Semi-

natural Alliance 

7 182.27 450.40 0.036% 64.34 

9300 
Built-up & Urban 

Disturbance 
1392 23,583.88 58,276.80 4.601% 41.87 

7222 

Chilopsis linearis ï 

Psorothamnus 

spinosus Alliance* 

28 223.21 551.55 0.044% 19.70 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

6117 

Chorizanthe rigida ï 

Geraea canescens 

Desert Pavement 

Alliance* 

121 7,680.10 18,977.86 1.498% 156.84 

3716 

Cynodon dactylon ï 

Crypsis spp. ï 

Paspalum spp. 

Alliance 

14 35.64 88.06 0.007% 6.29 

6125 

Desert Forb 

Provisional Mapping 

Unit 

13 142.81 352.90 0.028% 27.15 

6121 

Dicoria canescens ï 

Abronia villosa ï 

Panicum 

urvilleanum 

Alliance* 

114 37,156.95 91,816.45 7.249% 805.41 

3726 

Distichlis spicata ï 

(Juncus cooperi ï 

Frankenia salina) 

Interior Alliance* 

75 115.46 285.32 0.023% 3.80 

4114 
Encelia farinosa 

Alliance* 
86 1,548.51 3,826.43 0.302% 44.49 

4211 

Ephedra californica 

ï Ephedra trifurca 

Alliance* 

10 521.70 1,289.15 0.102% 128.92 

4213 
Ericameria 

paniculata Alliance* 
20 127.01 313.85 0.025% 15.69 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

6124 

Eriogonum 

deserticola Mapping 

Unit 

51 4,080.59 10,083.31 0.796% 197.71 

9500 Exotic Trees 94 205.05 506.68 0.040% 5.39 

9230 Irrigated Pastures 12 99.89 246.84 0.019% 20.57 

4115 

Larrea tridentata ï 

Ambrosia dumosa 

Alliance* 

329 15,975.75 39,476.79 3.117% 119.99 

4118 

Larrea tridentata ï 

Encelia farinosa 

Alliance* 

212 4,246.55 10,493.41 0.829% 49.50 

4119 
Larrea tridentata 

Alliance* 
642 35,513.95 87,756.53 6.929% 136.69 

4212 

Lepidospartum 

squamatum 

Alliance* 

7 14.54 35.92 0.003% 5.13 

9804 

Major Canals and 

Aqueducts (Open 

Water) 

32 2,084.49 5,150.87 0.407% 160.96 

6113 

Mud Hills sparsely 

vegetated 

ephemeral herbs 

Mapping Unit 

134 1,145.85 2,831.44 0.224% 21.13 

9220 

Non-woody Row 

and Field 

Agriculture 

558 178,112.17 440,122.99 34.750% 788.75 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

6110 

North American 

Warm Semi-Desert 

Cliff, Scree & 

Pavement Sparse 

Vegetation Group 

94 4,584.26 11,327.91 0.894% 120.51 

6120 

North American 

Warm Semi-Desert 

Dune & Sand Flats 

Group 

28 875.55 2,163.53 0.171% 77.27 

4227 

Parkinsonia florida 

ï Olneya tesota 

Alliance* 

482 6,583.32 16,267.67 1.284% 33.75 

9801 

Perennial Stream 

Channel (Open 

Water) 

48 375.13 926.95 0.073% 19.31 

1621 

Phoenix dactylifera 

ï Washingtonia 

filifera Alliance 

37 43.99 108.70 0.009% 2.94 

1431 

Phragmites 

australis ï Arundo 

donax Semi-natural 

Alliance 

406 573.71 1,417.65 0.11% 3.49 

4221 
Pluchea sericea 

Alliance* 
839 2,113.87 5,223.46 0.412% 6.23 

1411 

Populus fremontii ï 

Fraxinus velutina ï 

Salix gooddingii 

Alliance* 

25 60.97 150.65 0.012% 6.03 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

4222 

Prosopis glandulosa 

ï Prosopis velutina 

ï Prosopis 

pubescens Alliance* 

325 621.62 1,536.06 0.121% 4.73 

4232 

Psorothamnus 

emoryi Mapping 

Unit 

4 150.85 372.76 0.029% 93.19 

4219 

Psorothamnus 

fremontii ï 

Psorothamnus 

polydenius Alliance* 

3 47.45 117.26 0.009% 39.09 

4231 

Psorothamnus 

schottii Mapping 

Unit 

43 1,007.12 2,488.63 0.196% 57.88 

1416 

Salix gooddingii ï 

Salix laevigata 

Alliance* 

2 5.90 14.58 0.001% 7.29 

4226 

Senegalia greggii ï 

Hyptis emoryi ï 

Justicia californica 

Alliance* 

32 67.57 166.96 0.013% 5.22 

6116 

Sparsely vegetated 

playa (Ephemeral 

annuals) Mapping 

Unit 

225 5,262.91 13,004.87 1.027% 57.80 

9701 

Sparsely Vegetated 

Recently Burned 

Areas 

24 76.26 188.45 0.015% 7.85 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

7411 
Suaeda moquinii 

Alliance* 
404 1,726.05 4,265.15 0.337% 10.56 

1432 
Tamarix spp. Semi-

natural Alliance 
1994 6,826.31 16,868.12 1.33% 8.46 

3416 

Typha (angustifolia, 

domingensis, 

latifolia) Alliance* 

227 1,107.15 2,735.82 0.216% 12.05 

6114 

Unvegetated wash 

and river bottom 

Mapping Unit 

16 203.16 502.02 0.040% 31.38 

9310 Urban Window 11 43,935.47 108,566.48 8.572% 9,869.68 

2340 

Warm Desert 

Ruderal Grassland 

Group 

19 344.86 852.16 0.067% 44.85 

1415 
Washingtonia filifera 

Alliance 
7 3.18 7.86 0.001% 1.12 

9800 Water 653 79,755.61 197,079.61 15.561% 301.81 

9805 

Water 

Impoundment 

Feature 

44 1,233.68 3,048.49 0.241% 69.28 

7110 

Western Ruderal 

Marsh, Wet 

Meadow & 

Shrubland Group 

4 68.34 168.87 0.013% 42.22 
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Map 

Unit

Code 

Map Unit 

Description  

# of 

Polygons  

Total Area 

(Hectares)  

Total Area 

(Acres)  

% of 

Total 

Area  

Average 

Polygon 

Size 

(Acres)  

9210 

Woody Agriculture 

(orchards, 

vineyards) 

271 13,394.33 33,097.98 2.613% 122.13 

N/A Grand Total  13,409 512,546.11 1,266,523.94 100% 94.45 

 

ACCURACY ASSESSMENT  (AA) 
 

Summary  Statistics  

Field teams conducted a total of 822 accuracy assessment surveys and 60 Map Unit 

types. The team at CDFW VegCAMP allocated a total of 851 polygons throughout both 

Module 1 and 2 for accuracy assessment (Table 19). Of these, field teams were able to 

access and assess 702 polygons. Some polygons were not assessed due to physical 

access limitations (e.g. rivers or cliffs that could not be safely passed) or the absence of 

land access permissions required for CCB field teams to enter certain areas. Within the 

702 total surveyed polygons, field teams conducted 822 accuracy assessment surveys. 

Some polygons had greater than one survey where multiple vegetation types were 

included or linework needed to be adjusted. Of these surveys, 763 were used in the 

scoring process. Some accuracy assessment surveys were excluded from the final 

scoring due to substantial changes in vegetation since the base imagery was flown or 

because there was insufficient field information to support accurate scoring.  

Table 19: Number of accuracy assessment (AA) surveys collected; number of polygons 
allocated by VegCAMP; and total number of polygons assessed by the CCB team. 

Module  
Dates of Survey 

Points  

No. AA Surveys 

Collected  

No. polygons 

Allocated  

No. polygons 

Assessed  

Module 1 
02/06/2024 - 

07/02/2024 
553 587 492 

Module 2 
02/11/2025 - 

06/12/2025 
269 264 210 

N/A Grand Total  822 851 702 
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A contingency table displaying assessed types by Users (field-assessed types) and 

Producers (mapper-interpreted types) for this AA effort is included in Appendix E. The 

contingency table is used to evaluate agreement between Producer-identified Map Units 

and the final User-assessed Map Units assigned following accuracy assessment. The 

table summarizes the number of polygons assigned from each final Map Unit and 

provides the basis for calculating classification accuracy. 

Each column in the table represents a type assessed by field teams (Users) for each 

polygon, while each row represents the type mapped by the mappers (Producers). 

Numbers on the diagonal are correct calls by the mappers. The contingency table 

displays the numbers of assessed polygons by type and does not include fuzzy logic 

scores. Overall, the matrix indicates higher agreement for well-defined and structurally 

distinct vegetation types, with greater confusion among floristically and structurally 

similar desert scrub, sparsely vegetated, and ruderal grassland units. Some vegetation 

types with limited reference samples show increased classification uncertainty. 

The AA field data were analyzed by CDFW-VegCAMP staff to verify accuracy of the 

vegetation maps. The resulting calculated percent accuracy for each area was greater 

than 80% overall. The overall fuzzy logic Accuracy Assessment User and Producer 

scores for the final vegetation map were both 83.6% (Table 20). A table with AA scores 

for each mapping unit within the Colorado Desert study area is provided in Table 20 

below. 

CDFW assessed individual Map Unit accuracy for any Map Unit with accuracy 

assessment sample size of five or greater. A full Map Unit level assessment of accuracy 

is not possible for all Map Units due to too low of a sample size for a subset of Map 

Units. There were 16 vegetation types that had five or more accuracy assessment 

samples and scored less than 80% accuracy. Below is a brief discussion of these types 

and why they might have failed to meet the minimum accuracy. 

Table 20: Accuracy assessment Scores (fuzzy logic) for the Colorado Desert Mapping 
Area. Required overall minimum accuracy to meet SCV standards is 80%. Desired 
minimum accuracy for each map unit is also 80%. Scores for map units with fewer than 
five (5) assessed polygons, indicated in plain black text and also represented 
numerically as anything under 5 in the User and/or Producer Count columns, should not 
be used to determine individual map unit accuracy due to insufficient data to determine 
(though these do contribute to the overall score). Map units with five (5) or more 
assessed polygons are indicated in bold black text and also represented numerically as 
anything with more than 5 in the User and/or Producer Count columns. Map Units that 
have five (5) or more assessed polygons and do not meet 80% desired accuracy are 
indicated in bold and underlined text and also represented numerically as anything 
below 80% in the Producer Accuracy column. 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

1411 

Populus fremontii ï 

Fraxinus velutina ï Salix 

gooddingii Alliance 

100.0 3 83.3 6 

1415 
Washingtonia filifera 

Alliance 
100.0 4 85.7 7 

1416 
Salix gooddingii ï Salix 

laevigata Alliance 
80.0 1 0.0 0 

1423 

Baccharis emoryi ï 

Baccharis sergiloides 

Alliance 

0.0 0 60.0 1 

1431 

Phragmites australis ï 

Arundo donax Semi -

natural Alliance  

82.6 39 95.2 25 

1432 
Tamarix  spp. Semi -

natural Alliance  
75.6 41 87.1 31 

1621 

Phoenix dactylifera ï 

Washingtonia filifera 

Semi-Natural Alliance 

95.0 4 100.0 3 

2310 

Californian Annual 

Grassland & Forb 

Meadow Group 

0.0 0 66.7 6 

2331 

Brassica tournefortii ï 

Malcolmia africana Semi-

natural Alliance 

60.0 2 0.0 0 

2332 

Bromus rubens ï 

Schismus (arabicus, 

barbatus) Semi-natural 

Alliance 

60.0 1 0.0 0 

2340 
Warm Desert Ruderal 

Grassland Group 
40.0 1 58.0 10 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

3400 

Arid West Interior 

Freshwater Marsh & Wet 

Meadow Macrogroup 

100.0 5 80.0 8 

3416 

Typha (angustifolia, 

domingensis, latifolia) 

Alliance  

82.9 14 68.0 30 

3710 

North American Desert 

Alkaline-Saline Marsh & 

Playa Group 

0.0 0 40.0 1 

3716 

Cynodon dactylon ï 

Crypsis spp. ï Paspalum 

spp. Alliance 

40.0 4 70.0 2 

3717 
Bolboschoenus 

maritimus Alliance 
0.0 0 60.0 1 

3721 
Allenrolfea  occidentalis 

Alliance  
89.8 47 93.2 41 

3722 
Atriplex lentiformis 

Alliance  
81.7 35 86.5 37 

3726 

Distichlis spicata ï 

(Juncus cooperi ï 

Frankenia salina) 

Interior Alliance  

86.7 6 61.7 12 

4111 
Ambrosia dumosa 

Alliance  
70.0 6 63.8 16 

4113 
Atriplex polycarpa 

Alliance  
73.0 23 71.3 23 

4114 
Encelia farinosa 

Alliance  
87.6 21 94.7 15 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

4115 

Larrea tridentata ï 

Ambrosia dumosa 

Alliance  

90.0 14 80.7 27 

4118 

Larrea tridentata ï 

Encelia farinosa 

Alliance  

82.5 16 81.9 21 

4119 
Larrea tridentata 

Alliance  
81.9 52 90.9 33 

4211 
Ephedra californica ï 

Ephedra trifurca Alliance 
60.0 4 73.3 3 

4212 
Lepidospartum 

squamatum Alliance 
80.0 1 80.0 1 

4213 
Ericameria paniculata 

Alliance 
80.0 1 66.7 3 

4219 

Psorothamnus fremontii 

ï Psorothamnus 

polydenius Alliance 

73.3 3 0.0 0 

4221 
Pluchea sericea 

Alliance  
82.5 55 89.7 37 

4222 

Prosopis glandulosa ï 

Prosopis velutina ï 

Prosopis pubescens 

Alliance  

93.5 34 88.8 41 

4226 

Senegalia greggii ï 

Hyptis emoryi ï Justicia 

californica Alliance 

86.7 3 85.0 4 

4227 
Parkinsonia florida ï 

Olneya tesota Alliance  
88.1 32 94.4 25 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

4231 
Psorothamnus schottii 

Mapping Unit  
85.0 4 71.4 7 

4232 
Psorothamnus emoryi 

Mapping Unit  
40.0 5 66.7 3 

5111 
Atriplex canescens 

Alliance  
77.1 21 77.6 25 

6110 

North American Warm 

Semi-Desert Cliff, Scree 

& Pavement Sparse 

Vegetation Group  

100.0 5 75.4 13 

6111 
Atriplex hymenelytra 

Alliance 
100.0 1 60.0 2 

6113 

Mud Hills sparsely 

vegetated ephemeral 

herbs Mapping Unit  

94.7 15 77.1 21 

6114 

Unvegetated wash and 

river bottom Mapping 

Unit 

95.0 4 76.7 6 

6116 

Sparsely vegetated 

playa (Ephemeral 

annuals) Mapping Unit  

85.7 21 93.7 19 

6117 

Chorizanthe rigida ï 

Geraea canescens 

Desert Pavement 

Alliance  

86.7 30 89.6 25 

6120 

North American Warm 

Semi-Desert Dune & 

Sand Flats Group  

76.7 12 74.3 14 

6121 Dicoria canescens ï 

Abronia villosa ï 
97.1 14 82.0 20 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

Panicum urvilleanum 

Alliance  

6124 
Eriogonum deserticola 

Mapping Unit  
90.0 6 80.0 8 

6125 
Desert Forb Provisional 

Mapping Unit 
50.0 2 0.0 0 

6126 
Dicoria canescens 

Association 
0.0 0 80.0 1 

7110 

Western Ruderal Marsh, 

Wet Meadow & 

Shrubland Group 

64.0 5 100.0 1 

7211 
Ambrosia salsola ï 

Bebbia juncea Alliance  
85.0 28 83.8 26 

7222 

Chilopsis linearis ï 

Psorothamnus spinosus 

Alliance 

85.0 4 77.5 8 

7411 
Suaeda moquinii 

Alliance  
83.0 46 83.1 45 

9200 Agriculture  91.1 9 100.0 8 

9210 
Woody Agriculture 

(orchards, vineyards)  
97.5 8 100.0 7 

9300 
Built-up & Urban 

Disturbance 
82.0 10 0.0 0 

9320 

Anthropogenic Areas 

of Little or No 

Vegetation  

80.0 34 90.0 22 
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Map

Code 
Map Unit  

User's 

Accuracy 

(%) 

User 

Count  

Producer's 

Accuracy 

(%) 

Producer 

Count  

9500 Exotic Trees  88.6 7 93.3 12 

N/A 
Overall Average Score: 

83.6% 
N/A N/A N/A N/A 

N/A 

Total count of surveys 

included in overall 

Average Score: 763  

N/A N/A N/A N/A 

Note: Overall accuracy across all Map Units is 83.6%, based on 763 surveys. 

 

Description for Units not meeting Accuracy Criteria  

Tamarix spp. Semi -natural Alliance: At 87.1%, the Producersô accuracy for this type 

exceeds the desired accuracy and the Usersô accuracy was just under the desired 

accuracy at 75.6%. The error in mapping this type occurred most often when mappers 

failed to identify small stands of Tamarix within a larger riparian or wetland stand. 

Where noted during the accuracy assessment, mappers reviewed large wetland stands 

to determine if division was necessary to recognize Tamarix stands that met the 

minimum mapping unit rules. 

Warm Desert Ruderal Grassland Group: Ten polygons of this type were assessed for 

accuracy though field staff saw this type only once while in the field. This means this 

type is difficult to map and is less common on the ground than it is recognized in the 

map. This outcome is not fully unexpected as it is well known that differentiating 

between native and non-native herbaceous types during mapping is very difficult. Often, 

this type was found to be another ruderal or disturbance type such as óAnthropogenic 

Areas of Little or No Vegetationô or Brassica tournefortii ï Malcomia africana Semi-

natural Alliance (which falls under the broader group). Ground surveys are needed to 

refine the classification of these areas, and due to the unpredictable and ephemeral 

nature of herbaceous types in the Colorado Desert, post-mapping ground verification 

surveys may end up viewing a different type than what was present at the time of 

mapping. 

Typha (angustifolia , domingensis , latifolia ) Alliance : Typha was most often 

mismapped as or found to be another tall wetland type such as the Phragmites australis 

ï Arundo donax Semi-natural Alliance, Tamarix spp. Semi-natural Alliance, or Pluchea 

sericea Alliance. Differentiating herbaceous types using imagery alone can be difficult, 
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especially when stands are growing together. Mappers became more proficient with 

these types as the project advanced. 

Distichlis spicata ï (Juncus cooperi ï Frankenia salina) Interior Alliance : Distichlis 

spicata is a short, mat-forming grass found in salty or alkaline, moist settings. Though 

the setting is easily identifiable from aerial imagery, this Alliance specifically is difficult to 

differentiate from other types that occur in similar settings such as Cynodon dactylon ï 

Crypsis spp. ï Paspalum spp. Alliance and Allenrolfea occidentalis Alliance. 

Ambrosia dumosa  Alliance: This type was most often over applied to types that fall 

within the same group and often have overlapping species composition and found in the 

same ecological settings such as Encelia farinosa Alliance, Larrea tridentata ï 

Ambrosia dumosa Alliance, and Larrea tridentata Alliance. Ambrosia dumosa and 

Encelia farinosa look extremely similar in imagery, especially during periods of drought 

when plants are mostly dormant. 

Atriplex polycarpa  Alliance and Atriplex canescens  Alliance: These Atriplex 

Alliances can be found in similar ecological settings, are often difficult to differentiate in 

the field, and can easily be mismapped as the other. 

Psorothamnus emoryi  Mapping Unit:  This mapping unit was generally under 

sampled, but when it was seen in the field, it was found to have been mistakenly 

mapped as Atriplex polycarpa Alliance or Dicoria canescens ï Abronia villosa ï 

Panicum urvilleanum Alliance. Psorothamnus emoryi is a small, sparsely-leaved, 

grayish shrub that can be very difficult to identify on imagery, especially against the 

bright aeolian sand surfaces it sometimes occupies. 

Psorothamnus schottii Association:  This mapping unit was generally under sampled 

and just barely meets desired accuracy. When assessed, this type was found to be 

erroneously applied to vegetation that is typically found in similar ecological settings 

such as in low-energy sandy washes or along sand dunes or decomposed granite. 

Types such as Ambrosia salsola ï Bebbia juncea Alliance, Ambrosia dumosa Alliance, 

and Larrea tridentata Alliance were common targets of this misapplication. Many of the 

major stands of this type are found higher up on alluvial slopes just outside the mapping 

boundary of this project, so some of the mistakenly mapped stands likely represented 

areas of transition into other types that occupy these alluvial fans. 

North American Warm Semi -Desert Cliff, Scree & Pavement Sparse Vegetation 

Group ; Mud Hills sparsely vegetated ephemeral herbs Mapping Unit; North 

American Warm Semi -Desert Dune & Sand Flats Group; Unvegetated wash and 

river bottom Mapping Unit: Most of the time when these types were encountered in 

the field during accuracy assessment, they were mapped correctly leaving the majority 

of the errors for these ones being either errors of omission or mapping to an Alliance 

that nests under the determined appropriate final Map Unit. Often, mappers 

misidentified these sparsely vegetated types as one of the other or another sparsely 

vegetated type such as óAnthropogenic Areas of Little or No Vegetationô. And while 

these types are similar in that they both are characterized by very low total vegetation 
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cover, the ecological drivers of these types are very different and are characterized by 

different indicator species. Confusion during surveys likely came from the presence of 

characteristic species such as Chorizanthe rigida and Geraea canescens, leading field 

teams to assign this desert pavement Alliance without fully taking into consideration the 

geology of the area. Also, signs of anthropogenic alteration are not always easily 

apparent on imagery but later recorded during surveys. 

Western Ruderal Marsh, Wet Meadow & Shrubland Group:  This type was generally 

under sampled and just barely did not meet desired accuracy. When assessed, this type 

was found to be erroneously misapplied to vegetation that are typically found in similar 

hydrologic settings such as Warm Desert Ruderal Grassland Group. From a mapperôs 

perspective, some areas may superficially look like a mesic setting, while actual species 

composition, when verified by ground surveys, turned out to be more characteristic of 

upland habitat. 

Chilopsis linearis ï Psorothamnus spinosus  Alliance:  This type was generally 

under sampled and just barely did not meet desired accuracy. When assessed, this type 

was found to be erroneously misapplied to vegetation that are typically found in similar 

hydrologic settings such as in washes, canyon bottoms, arroyos, and along floodplains. 

Misapplied to types such as Senegalia greggii ï Hyptis emoryi ï Justicia californica 

Alliance, Ambrosia salsola ï Bebbia juncea Alliance, and Parkinsonia florida ï Olneya 

tesota Alliance. The small number of this type within the mapping area made it difficult 

for mappers to get a good feel for the photosignature of this type. 

Californian Annual Grassland & Forb Meadow Group: This type was generally under 

sampled, with Producerôs Accuracy at - 66.7%. Often, this type was found to be 

misapplied to ruderal or disturbance types such as óAnthropogenic Areas of Little or No 

Vegetationô, Phragmites australis ï Arundo donax Semi-natural Alliance or Bromus 

rubens ï Schismus (arabicus, barbatus) Semi-natural Alliance. Identification of 

ephemeral desert herbaceous types can be difficult or impossible using aerial imagery 

alone, especially when the forbs are dead from the previous season during the time the 

imagery was taken. 

Arid West Interior Freshwater Marsh & Wet Meadow Macrogroup: This type was 

generally under sampled and with a Producerôs Accuracy of 80%, which just about 

meets minimum accuracy. This type was found to be misapplied to polygons that should 

have gone to the group level (Arid West Interior Freshwater Marsh Group), other mesic 

agricultural or disturbed settings. Some of these errors likely arose over confusion 

regarding the DRECP projectôs use of the Macrogroup only for specific restoration 

settings.  
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Explanation of Map Unit Descriptions  

This appendix is a collection of descriptions for each Vegetation Type/Map Unit 

encountered in the Colorado Desert Vegetation Mapping Project. These descriptions 

serve as a quick explanation of important features useful for accurately mapping each 

Map Unit, including ground-level and aerial imagery photos, Alliance membership rules, 

written descriptions of photointerpretation signatures, locality maps and elevation 

graphs for this project, and important miscellaneous mapping considerations.  

 

Descriptions are arranged in alphabetical order by the name of the Map Unit. Vegetation 

types are listed first, and Miscellaneous Classes (code 9000 and above) are grouped 

together at the end of the appendix. 

 

An explanation of the layout of Map Unit description is as follows: 

Header Info:  

¶ Name of Map Unit and corresponding code 

¶ Common name for Map Unit, when applicable 

¶ Global (G#) and state (S#) rarity rank, when applicable 

¶ Minimum Mapping Unit (MMU) size, in acres 

¶ Minimum Mapping Width (MMW) distance, in meters 

¶ Mandatory corresponding modifiers, when applicable 

¶ Ground-level representative photo of stand, when available 

SUMMARY:  This section serves as a brief description of the Map Unit in question, 

including pertinent membership rules, noteworthy ecological considerations, and 

miscellaneous notes about how this Map Unit was applied to this mapping project. 

PHOTOINTERPRETATION SIGNATURE:  This section describes diagnostic features of 

each Map Unit as they appear on aerial imagery in both true color and color infrared 

(CIR). Typical information includes descriptions of colors, texture, shape, and 

distribution of plant species that mappers used to identify and assign vegetation types. 

Also included are side-by-side true color and CIR images of representative stands as 

mappers would have viewed them. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES:  Many species of 

vegetation and even entire communities can look superficially similar when viewed only 

from aerial imagery. Presented here is a list of other Map Units that could be easily 

confused with the Map Unit in question and offer quick tips on how mappers 

differentiated between these similar looking types. 

MAPPING CONSIDERATIONS:  When relevant, this section is included for Map Units to 

describe miscellaneous notes on how mappers applied the Map Unit in question. This 

most commonly applies to Miscellaneous Map Units that represent anthropogenic 
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features which often have complicated sets of mapping rules. This section also explains 

special circumstances where mappers intentionally deviate from standard rules such as 

MMU and MMW. 

PROJECT DISTRIBUTION:  This section provides a brief overview of the distribution of 

each Map Unit across this projectôs mapping area. When relevant, ecological or 

geological context may also be included to help explain distributional patterns. Each 

Map Unit description also includes a map showing where each Map Unit occurred within 

the project mapping area, as well as a graph showing the elevation of mapped 

polygons. These elevation graphs represent the number of pixels of the respective Map 

Unit (y-axis, Elevation Value Count) found at a certain elevation (x-axis, Elevation 

(meters)) across the entire map, as determined by values extracted from a digital 

elevation model (DEM). For more information on the project area and its subareas, 

please refer to the Mapping Area section of this report. 
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Allenrolfea occidentalis  Shrubland Alliance (3721)  

Iodine bush scrub Alliance 

Rarity: G4S3.2 

MMU: 0.5 acres 

MMW: 22 meters 

 

 

Allenrolfea occidentalis on a playa just south of Mullet Island, Imperial Valley subarea. 

Note the salt crust visible on the playa surface. 

 

SUMMARY:  Allenrolfea occidentalis shrublands are most often associated with playa 

sinks and other areas with extremely fine, alkaline silt substrate. This halophyte can 

tolerate salt conditions that most other species cannot, resulting in frequent instances 

where this is the only species present within the stand. It can cooccur with other 

halophytic shrubs, including Suaeda moquinii, Atriplex lentiformis, Pluchea sericea, and 

Tamarix ramossissima, and herbs such as Heliotropium curassavicum and Distichlis 

spicata. It is common for A. occidentalis stands to grow in dispersed, relatively low 

cover densities, as well as forming extremely dense, nearly impenetrable thickets. This 

shrub can effectively fill in tilled or graded landscapes, as seen in the aerial image 

below. 
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PHOTOINTERPRETATION SIGNATURE:  This shrubland often occurs on harsh 

playas, with an otherwise barren landscape with bright white surface reflectance from 

the salt and/or shell/bone deposits, as is common on the shores of the Salton Sea. 

Playa substrate in this mapping area may also appear as mottled light gray/tan in areas 

with less surface salt and animal remains. Except in dense stands, mappers could 

generally distinguish individual plants, which ranged from small to large and often had a 

brown/dark green mottled color and an often irregular shape with ragged edges owing 

to the frequent patchiness of dead vs. live crown (see stand photo above). Rarely, in 

marshy areas near the shores of the Salton Sea, A. occidentalis mass germination 

events were observed which produce the appearance of a vibrant green grass-like mat. 

In general, A. occidentalis inhabiting marsh areas with permanently wet surface soil 

tended to lack the dead crown patches and appear as more solid bright green. Along 

the shores of the Salton Sea, it was common to see this shrub arranged in neat lines 

that track the recession of the water level over multiple years. 

 

 

This example from the southern end of the Coachella Valley subarea shows the typical 

playa substrate type and brown-green in true color (left) and CIR (right). Note: the east 

margin of the image is outside the mapping area. 
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TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES:  

 

 Suaeda moquinii ï Isocoma acradenia Shrubland Alliance (7411) ï Suaeda 

moquinii is possibly the most difficult to distinguish from Allenrolfea occidentalis. 

Individual S. moquinii are often smaller in size. Additionally, S. moquinii, unless 

growing vigorously, often have sparse, very dark green (sometimes close to 

black) leaves present. Coupled with their very thin, wispy branches, they tend to 

have a ñsofterò, darker appearance in imagery. Suaeda moquinii are also often a 

darker red on CIR. 

 Atriplex lentiformis Shrubland Alliance (3722) ï Atriplex lentiformis can tolerate 

many of the same extreme halophytic conditions Allenrolfea occidentalis can, 

and as such they often co-occur. They can be easily separated by size difference 

(Atriplex lentiformis can reach much larger sizes), and color/crown patterning: A. 

lentiformis has a soft, pale green (light pink in CIR), uniform crown whereas A. 

occidentalis has an irregularly shaped, mottled dark green/brown (dark red in 

CIR) crown. 

 Atriplex canescens Shrubland Alliance (5111) and Atriplex polycarpa Shrubland  

Alliance (4113) ï this species can look strikingly similar to small A. occidentalis, 

especially in drought conditions where live leaves are sparse. However, A. 

canescens are typically much smaller and do not tolerate the same extreme 

alkaline conditions that A. occidentalis do. Atriplex canescens can also grow well 

in more xeric sandy soils, whereas A. occidentalis are restricted to lakebed silt 

substrates. So, one can usually differentiate between the two species by 

considering size and substrate geology. With CIR, A. canescens will appear pale 

pink, while A. occidentalis is deep red. 

 Pluchea sericea Shrubland Alliance (4221) ï this shrub often grows in clumps, 

sometimes forming dense thickets, whereas A. occidentalis usually grow 

individually, although it does occasionally form thickets. Color and texture vary 

slightly between species, with P. sericea having a softer texture and its thickets 

are usually mottled with patches of gray in both true color and CIR. 

 

 

 

 

 



Allenrolfea occidentalis Shrubland Alliance (3721) 
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PROJECT DISTRIBUTION:  Allenrolfea occidentalis shrubland Alliance is common 

throughout undeveloped areas of the Salton Trough with alkaline lakebed substrate 

(south end of the Coachella Valley subarea, excluding the eastern and western 

margins, and nearly all of the Imperial Valley/Salton Sea subarea). It is one of the 

few species that thrives directly on the shores of the Salton Sea. Areas with dense 

Allenrolfea occidentalis tend to be either inundated or have a very high water table. 

Mappers and field teams did not record any other instances of this Alliance in the 

Algodones Dunes or Winterhaven subareas. 

 

 

 



Allenrolfea occidentalis Shrubland Alliance (3721) 
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Ambrosia dumosa  Shrubland Alliance (4111)  

White bursage scrub 

Rarity: G5S5 

MMU: 10 acres 

MMW: 101 meters 

 

 

This example near Mecca, Coachella Valley subarea, shows Ambrosia dumosa (small, 

pale-green shrub) amongst low cover of other shrubs. 

 

SUMMARY: Stands were mapped to the Ambrosia dumosa Alliance when Ambrosia 

dumosa exceeded 2% absolute cover and other shrub species were not dominant or 

are inconsistently spaced throughout the stand. Ambrosia dumosa is an extremely 

common shrub throughout the mapping area across open upland desert, alluvial fans, 

desert pavement, and aeolian sand fields. However, mappers rarely assigned polygons 

to Ambrosia dumosa due to its tendency to co-occur with Larrea tridentata which often 

maps to Larrea tridentata ï Ambrosia dumosa Shrubland Alliance. Polygons mapped to 

Ambrosia dumosa Alliance usually still contained Larrea tridentata at <2% absolute 

cover and/or are unevenly distributed. 

  



Ambrosia dumosa Shrubland Alliance (4111) 
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PHOTOINTERPRETATION SIGNATURE:  This species experiences dormancy during 

drought and can appear nearly dead during such times, showing small, evenly 

scattered, grayish points on imagery. Close inspection can sometimes reveal a slight 

tinge of pale green (true color) or faint pale pink (CIR) on individuals with moderate 

photosynthetic growth. Stands often contain at least some Larrea tridentata or are 

surrounded by an Alliance with Larrea tridentata as either dominant or codominant. The 

upland desert landscapes where this species occurs often show bare sandy soil (high 

reflectance) or moderate to high nonnative annual cover (usually Schismus spp. and 

Brassica tournefortii). 

 

Ambrosia dumosa appears as evenly distributed dots that are tiny, brown in true color 

(left) or gray to pale pink in CIR (right).  

 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES:  

 Encelia farinosa Shrubland Alliance (4114) ï Encelia farinosa experiences a 

similar drought deciduous dormant state where it appears very similar to dormant 

Ambrosia dumosa. Both shrubs also have a similar pale gray-green photo 

signature when growing vigorously. Considerable overlap of species occurs 

throughout much of Desert Hot Springs, however Encelia farinosa tends to 

dominate the gentle slopes leading up to the Mission Creek and Whitewater  

 

River areas of the western Coachella Valley, including areas north of the I-10 

near Cabazon and the community of Whitewater. Encelia farinosa also favors the 

steep mountainsides to the north of Desert Hot Springs in the Little San 



Ambrosia dumosa Shrubland Alliance (4111) 
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Bernardino Mountains, as well as the lower reaches of San Gorgonio Mountain. 

Ambrosia dumosa becomes much more common moving into the lower, hotter, 

drier reaches of the eastern Coachella Valley. 

 Atriplex polycarpa Shrubland Alliance (4113) and Atriplex canescens (5111) ï 

Atriplex polycarpa and Atriplex canescens are usually larger than Ambrosia 

dumosa and prefer highly saline soils and/or dry basins, however there are some 

areas, such as the saline mud hills around the northeast margins of the Salton 

Sea, where these species remain relatively small and sparsely spaced and are 

thus easily confused with Ambrosia dumosa. Field verification is usually 

necessary in these situations. 

 Atriplex hymenelytra Shrubland Alliance (6111) ï Atriplex hymenelytra is 

extremely difficult to differentiate from Ambrosia dumosa using imagery alone 

due to similar size and similar pale gray-green color, but knowledge of soil type 

can be useful; Atriplex hymenelytra is usually found in harsh upland landscapes 

with fine, silty, saline soils around the Salton Sea and natural oases where 

Ambrosia dumosa would not be as prevalent. 

 Ambrosia salsola ï Bebbia juncea Shrubland Alliance (7211) ï The small shrubs 

associated with this Alliance have a similar size and often grow adjacent to or 

mixed with Ambrosia dumosa, however the color of Ambrosia salsola in true-

color and CIR often shows a characteristic yellow-gold tinge to the shrubs. Large 

Bebbia juncea have a softer and rounder appearance than typical Ambrosia 

dumosa. Ambrosia salsola and Bebbia juncea are also more associated with dry 

washes or canyon bottoms, whereas Ambrosia dumosa favors upland 

landscapes. 

 Psorothamnus emoryi Mapping Unit ï This shrub has a similar size, color, and 

growth habit to Ambrosia dumosa, and thus is extremely difficult to differentiate 

from imagery. Field verification is usually required. 

  



Ambrosia dumosa Shrubland Alliance (4111) 
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PROJECT DISTRIBUTION:  Ambrosia dumosa Alliance was found throughout much of 

the Coachella Valley, primarily in upland desert landscapes north of the I-10 and 

throughout the silty flats and mud hills to the northeast of the Salton Sea. There were 

also a small number of isolated patches of undeveloped desert within the Coachella 

Valley urban area with Ambrosia dumosa. Mappers assigned only two polygons of 

Ambrosia dumosa in the Algodones Dunes subarea, and none in Winterhaven or 

Imperial Valley. 

  



Ambrosia dumosa Shrubland Alliance (4111) 
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Ambrosia salsola ï Bebbia juncea Shrubland Alliance (7211) 
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Ambrosia salsola ï Bebbia juncea  Shrubland Alliance (7211)  

Cheesebush ï sweetbush scrub 

Rarity: G4S4 

MMU: 10 or 5 acres (see Mapping Considerations section) 

MMW: 101 or 71 meters (see Mapping Considerations section) 

 

 

This stand of Ambrosia salsola and Bebbia juncea is within a low-energy gravel/sand 

wash in central Coachella Valley north of the I-10. 

 

SUMMARY:  This Alliance is characterized by dominant (>50%) relative cover of 

Ambrosia salsola and/or Bebbia juncea in the shrub layer. This Alliance is most 

commonly found throughout the network of washes feeding into the Coachella Valley 

from the surrounding hills and mountains. When delineated in washes, mappers used a 

5-acre MMU as per the DRECP treatment of this Alliance. Ambrosia salsola is also 

commonly dominant in post-disturbance upland areas, such as housing developments 

that were graded but abandoned before construction began and graded flood control 

basins. Mappers delineated these upland and anthropogenically influenced stands at a 

10-acre MMU as per the DRECP. 

 

  



Ambrosia salsola ï Bebbia juncea Shrubland Alliance (7211) 
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PHOTOINTERPRETATION SIGNATURE:  The most apparent indicator of this Alliance 

is the golden-yellow color often associated with drought-stressed Ambrosia salsola 

which can be seen in both true-color and CIR imagery. Vigorously growing Ambrosia 

salsola, which was less commonly encountered at the time this map was created, 

appears as a distinct yellow-green (true color) and pale pink (CIR). Bebbia juncea 

appears as a darker green-brown (true color) or red-brown (CIR). Both shrubs have a 

round, soft, and full-crowned appearance and are either associated with clearly visible 

washes or, in the case of Ambrosia salsola, graded areas or dry flood control basins. 

 

 

This stand of dominant Ambrosia salsola and trace Bebbia juncea covers a combination 

of washes and graded flood control embankments directly adjacent to a large landfill. The 

drought-stressed Ambrosia salsola show a distinct yellow-gold color. 

 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES:  

 Psorothamnus schottii Shrubland Mapping Unit (4231) ï This shrub has a similar 

pale green-yellow appearance to Ambrosia salsola and the two species often 

grow together across the alluvial fans produced from the Little San Bernardino 

Mountains, Indio Hills, and Mecca Hills in the Coachella Valley. Psorothamnus 

schottii can be differentiated due to its larger size and tendency to grow in 

globular stands that are not restricted to wash bottoms. 

 

 



Ambrosia salsola ï Bebbia juncea Shrubland Alliance (7211) 
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 Ericameria paniculata Shrubland Alliance (4213) ï These species share similar 

wash-bottom and small basin habitats, but Ericameria paniculata are often larger 

and darker green (not green-yellow). 

MAPPING CONSIDERATIONS:  

ǒ Because Ambrosia salsola can grow in both upland and wash habitats, mappers 

used two different MMU/MMW criteria depending on the habitat type of the 

mapped polygon. Polygons of this Alliance drawn primarily in upland habitat use 

the normal 10 acres MMU/101 meter MMW, and when primarily in wash 5 acre 

MMU/71 meter MMW. This is consistent with the DRECP mapping criteria for this 

Alliance. 

 

 

 



Ambrosia salsola ï Bebbia juncea Shrubland Alliance (7211) 
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PROJECT DISTRIBUTION:  This Alliance was only mapped in the Coachella Valley 

mapping area, where it is relatively common outside of the main urban center. It is most 

often found throughout the series of entangled washes leading from the Little San 

Bernardino Mountains in the north, the Indio and Mecca Hills in the center of the 

Coachella Valley, and the Santa Rosa mountains to the south. It is also found across a 

range of anthropogenic landscapes, including long-abandoned agricultural fields, large 

swaths of graded land for failed housing developments, floodwater basins and diversion 

features, and the north end of the Whitewater River/Coachella Valley Storm Channel as 

the channel enters the urban area of Palm Springs. 

 

 

  



Arid West Interior Freshwater Marsh & Wet Meadow Macrogroup (3400) 
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Arid West Interior Freshwater Marsh & Wet Meadow Macrogroup 

(3400) 

MMU: 0.5 acres 

MMW: 22 meters 

 

 

This photo was taken from the edge of a managed wetland habitat near the south shore 

of the Salton Sea. 

 

SUMMARY: This Macrogroup was used specifically to identify manmade, managed 

wetland areas (inundated or dry) near the south side of the Salton Sea in the Imperial 

Valley subarea. These marshes are maintained by private or government entities for 

both restoration/conservation and hunting. This is concurrent with the decision by 

DRECP to map these areas to the Macrogroup level since the management actions in 

these wetland areas produce regularly changing herbaceous types and difficulty 

mapping to Alliance. Mappers applied this Macrogroup to portions of managed 

manmade wetland habitat containing either water, barren soil, or herbaceous cover; 

mappers assigned vegetation to Alliance for shrub and tree types within these areas. 

  












































































































































































































































































































































































































































































































































































