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ABSTRACT 

Aerial Information Systems (AIS) with assistance from the California Department of Fish and 
Wildlife (CDFW), the Vegetation Classification and Mapping Program (VegCAMP), and the 
/ŀƭƛŦƻǊƴƛŀ bŀǘƛǾŜ tƭŀƴǘ {ƻŎƛŜǘȅ ό/bt{ύ ŎǊŜŀǘŜŘ ŀ ŦƛƴŜπǎŎŀƭŜ ǾŜƎŜǘŀǘƛƻƴ ƳŀǇ ƻŦ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ 
Mojave and Sonoran Deserts in California. Approximately 2,195,415 acres spanning desert 
portions of Inyo, San Bernardino, Riverside, and Imperial Counties were mapped between 2014 
and 2016. The primary purpose was to develop an accurate vegetation map for the California 
desert as it pertains to renewable energy sources and conservation opportunities, helping 
planners identify high quality habitat and rare communities. 

The vegetation classification follows Federal Geographic Data Committee (FGDC) and National 
Vegetation Classification Standards (NVCS). The classification is based on previous survey and 
ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƻǊƪΦ ¢ƘŜ ƳŀǇ ǿŀǎ ǇǊƻŘǳŎŜŘ ŀǇǇƭȅƛƴƎ ƘŜŀŘǎπǳǇ ŘƛƎƛǘƛȊƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǳǎƛƴƎ ŀ 
ōŀǎŜ ƻŦ нлмп ǘǊǳŜπŎƻƭƻǊ ŀƴŘ ŎƻƭƻǊ ƛƴŦǊŀǊŜŘ ƻƴŜπƳŜǘŜǊ bŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ LƳŀƎŜǊȅ tǊƻƎǊŀƳ 
(NAIP) imagery in conjunction with ancillary data and imagery sources. Map polygons are 
assessed for Vegetation Type, Percent Cover, Exotics, Development Disturbance, and other 
attributes. The minimum mapping unit (MMU) is 10 acres; exceptions are made for wetlands 
and certain wash types (which were mapped to a 1 or 5 acre MMU, depending on type) and 
areas characterized as Land Use polygons (which were mapped to a 2.5 acre MMU). 

Field reconnaissance and accuracy assessment enhanced map quality. A total of 88 vegetation 
classes were mapped. The overall accuracy assessment rating for the final vegetation map was 
91.90 percent. 
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photointerpretation 

 

 

 

Please use the following citation for this report: 

Menke, J., E. Reyes, A. Hepburn, D. Johnson, and J. Reyes. 2016. California Vegetation Map in 

{ǳǇǇƻǊǘ ƻŦ ǘƘŜ 5ŜǎŜǊǘ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǘƛƻƴ tƭŀƴ όнлмпπнлмс !ŘŘƛǘƛƻƴǎύΦ Final 

Report. Prepared for the California Department of Fish and Wildlife Renewable Energy 

Program and the California Energy Commission. Aerial Information Systems, Inc., Redlands, 

CA.



iv  

 

 

TABLE OF CONTENTS 
 

TITLE ________________________________________________________________________  

ACKNOWLEDGEMENTS _________________________________________________________ ii 

ABSTRACT ___________________________________________________________________ iii 

TABLE OF CONTENTS ___________________________________________________________ iv 

FIGURES _____________________________________________________________________ v 

TABLES ______________________________________________________________________ v 

CHAPTER 1: Introduction ________________________________________________________ 1 
1.1 The Mapping Program _______________________________________________ 1 
1.2 General Study Area _________________________________________________ 1 
1.3 Ecological Regions in the Study Area ____________________________________ 5 

CHAPTER 2: Methodology ______________________________________________________ 21 
2.1 Overview ________________________________________________________ 21 
2.2 Project Materials __________________________________________________ 21 
2.3 Mapping Classification ______________________________________________ 23 
2.4 Field Reconnaissance _______________________________________________ 24 
2.5 Photointerpretation Mapping Procedures _______________________________ 26 
2.6 Accuracy Assessment _______________________________________________ 43 

CHAPTER 3: Map Unit Descriptions ______________________________________________ 46 
Explanation of Map Unit Descriptions _________________________________________ 46 
References _____________________________________________________________ 268 
Glossary _______________________________________________________________ 272 

List of Acronyms _______________________________________________________ 275 

APPENDIX A: Mapping Classification _______________________________________________ i 

APPENDIX B: Summaries of Acreage and Polygon Count by Map Unit ____________________x 

APPENDIX C: Vegetation Miscellaneous Classes and Land Use Mapping Criteria __________ xxv 

APPENDIX D: Cover Classes _____________________________________________________ xl 

 



v 

 

 

FIGURES 
Figure Number Page 

Figure 1 Location of the Study Area ΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 2 

Figure 2 The Mojave and Sonoran Deserts within the DRECP 

Study Area in Southern /ŀƭƛŦƻǊƴƛŀΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 
6 

Figure 3 Location of Portions of the Central Mojave Desert 
Region within the Study !ǊŜŀΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 

 
10 

Figure 4 Location of Portions of the Eastern Mojave Desert  

Region within the Study AreaΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 

 
12 

Figure 5 Location of Portions of the Whipple Mountains Zone 
within the Study Area .ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 
13 

Figure 6 Location of Portions of the Colorado River Floodplain 
Zone within the Study Area ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 

 
15 

Figure 7 Location of Portions of the Salton Sea Trough Zone 
within the Study Area ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 
17 

Figure 8 Location of Portions of the Chuckwalla Mountains and 
Chocolate Mountains Zone within the Study Area ΧΧΧΧΧΧΧΧΧΦΦ 

 
18 

Figure 9 Location of Portions of the Rice and Vidal Valleys Zone 
within the Study Area ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 
20 

Figure 10 2014 NAIP Imagery vs. 2015 Google Earth Imagery ΧΧΧ 22 

Figure 11 Location of Reconnaissance Observation Points ΦΦΧΦΦΧΧ 26 

Figure 12 Example of Polygons with the Altered Hydrologic 
Regime Modifier ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.. 

 
39 

Figure 13 Example of Polygon with OLTE_PAFL Modifier ΧΧΧΧΧ. 40 

 

TABLES 

Table Number Page 

Table 1 Summary of Field Reconnaissance Trips ΧΧΦΧΧΧΧΧΧΧΦΦΦ 24 

¢ŀōƭŜ н aƛƴƛƳǳƳ aŀǇǇƛƴƎ ¦ƴƛǘǎ ΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΦΧΦ 30 

¢ŀōƭŜ о aŀǇ /ƭŀǎǎŜǎ ŦƻǊ 9ȄƻǘƛŎǎ ΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧ.ΧΧΧΦ 34 

¢ŀōƭŜ п aŀǇ /ƭŀǎǎŜǎ ŦƻǊ wƻŀŘŜŘƴŜǎǎ 5ƛǎǘǳǊōŀƴŎŜ ΧΧΧΦΧΧΧΧΧΧΦ 36 

¢ŀōƭŜ р aŀǇ /ƭŀǎǎŜǎ ŦƻǊ 5ŜǾŜƭƻǇƳŜƴǘ 5ƛǎǘǳǊōŀƴŎŜ ΧΧΧΧΧΧΧΦΧΦ 37 

¢ŀōƭŜ с aŀǇ /ƭŀǎǎŜǎ ŦƻǊ !ƴǘƘǊƻǇƻƎŜƴƛŎŀƭƭȅ !ƭǘŜǊŜŘ 5ƛǎǘǳǊōŀƴŎŜ Χ 38 

Table 7 Map Classes for Altered Hydrologic Regime aƻŘƛŦƛŜǊ ΧΧΧ 39 

¢ŀōƭŜ у aŀǇ /ƭŀǎǎŜǎ ŦƻǊ h[¢9ψt!C[ aƻŘƛŦƛŜǊ ΧΧΧΧΧΦΧΧΧΧΦΧΧΦ 40 

¢ŀōƭŜ ф !ŎŎǳǊŀŎȅ !ǎǎŜǎǎƳŜƴǘ {ŎƻǊƛƴƎ /ǊƛǘŜǊƛŀ ΧΧΧΧΧΦΦΧΧΧΧΧΦΦ. 44 



1 

 

 

CHAPTER 1: Introduction 

1.1 The Mapping Program 

Lƴ нлммπнлмн !ŜǊƛŀƭ Information Systems (AIS) and the California Department of Fish and 
²ƛƭŘƭƛŦŜ ό/5C²ύ ±ŜƎŜǘŀǘƛƻƴ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƴŘ aŀǇǇƛƴƎ tǊƻƎǊŀƳ ό±ŜƎ/!atύ ŎǊŜŀǘŜŘ ŀ ŦƛƴŜπ 
scale vegetation map covering approximately six million acres of portions of the Mojave and 
Sonoran Deserts in southern California (Menke et al., 2013). In addition, mapping of 95,981 
acres within a portion of Rice and Vidal Valleys in the Colorado Desert portion of the Sonoran 
5ŜǎŜǊǘ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ōȅ !L{ ƛƴ нлмоπнлмпΦ ¢ƘŜ ƳŀǇǎ ǿŜǊŜ ǇǊƛƳŀǊƛƭȅ ǇǊƻŘǳŎŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ 
Desert Renewable Energy Conservation Plan (DRECP) by helping planners more accurately 
identify high quality habitat and rare communities as they consider renewable energy sources 
and conservation opportunities. Previous vegetation maps of the area were either large scale 
and generalized or they were detailed but covered a limited extent. Between 2014 and 2016, 
ŀǎ ŀƴ ŜȄǘŜƴǎƛƻƴ ǘƻ ǎǳǇǇƭŜƳŜƴǘ ǘƘƻǎŜ ƳŀǇǇƛƴƎ ŜŦŦƻǊǘǎΣ !L{ ǿŀǎ ǘŀǎƪŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ŦƛƴŜπǎŎŀƭŜ 
vegetation map of 2,195,415 acres of desert in Inyo, San Bernardino, Riverside, and Imperial 
Counties in southern California. Areas mapped include the eastern and central portions of the 
Mojave Desert as well as the Lower Colorado Valley, also referred to as the Colorado Desert, 
and the Arizona Upland subdivisions of the Sonoran Desert. 

The vegetation classification, which follows Federal Geographic Data Committee (FGDC) and 
National Vegetation Classification Standards (NVCS), is based on previous surveys and 
ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎΦ bƻƴπǾŜƎŜǘŀǘƛǾŜ ŎƭŀǎǎŜǎ ǎǳŎƘ ŀǎ ǿŀǘŜǊ ōƻŘƛŜǎ ŀƴŘ ƭŀƴŘ ǳǎŜ ŀǊŜ ƛƴŎƭǳŘŜŘΦ CƛŜƭŘ 
reconnaissance was conducted by staff from AIS, accompanied on a few trips by VegCAMP 
staff. AIS photointerpreters then created a map representing Vegetation Types (vegetation 
Alliances) and Percent Cover of different vegetative life forms. Map polygons were assessed for 
Exotics, Development Disturbance, and other attributes. The minimum mapping unit (MMU) 
for vegetation is 10 acres; exceptions are made for wetlands and certain wash types, which are 
mapped to 1 or 5 acre MMUs. Land use polygons are mapped to a 2.5 acre MMU. 

¢ƘŜ ƎŜƻŘŀǘŀōŀǎŜ ǿŀǎ ǇǊƻŘǳŎŜŘ ǳǎƛƴƎ ƻƴπǎŎǊŜŜƴ ƘŜŀŘǎπǳǇ ŘƛƎƛǘƛȊƛƴƎΣ ǿƛǘƘ ǘƘŜ Řŀǘŀ 
ƎŜƻǊŜŦŜǊŜƴŎŜŘ ǘƻ нлмп ǘǊǳŜπŎƻƭƻǊ ŀƴŘ ŎƻƭƻǊ ƛƴŦǊŀǊŜŘ ƻƴŜπƳŜǘŜǊ bŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ LƳŀƎŜǊȅ 
Program (NAIP) base imagery. Ancillary data and imagery sources were used to supplement 
attribution. The geodatabase passed quality control procedures before being finalized. 
Accuracy assessments (AA) were conducted by VegCAMP and CNPS staff. Sample allocation 
locations for accuracy assessment were created by VegCAMP for CNPS field crews to use 
during the field data sampling and collection. Once the field plot information was entered into 
a database, the point data was analyzed and scored by VegCAMP. 

1.2 General Study Area 

¢ƘŜ ƻǊƛƎƛƴŀƭ нлммπнлмн ǎǘǳŘȅ ŀǊŜŀ ǿŀǎ ƳŀŘŜ ǳǇ ƻŦ ǘƘǊŜŜ ǎǳōŀǊŜŀǎ όмΣ нΣ ŀƴŘ оύΦ ¢ƘŜ нлмпπнлмс 
extension study area is composed of three subareas (4, 5, and 6) grouped together from nine 
distinct units. The extension subareas range from north to south as shown in Figure 1. They 
cover a total of 2,195,415 acres, extending over portions of the central and eastern Mojave 
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Desert and the western section of the Sonoran Desert that includes the Colorado Desert and 
Arizona Upland subdivisions of the Sonoran Desert. 

In some cases the boundaries of the subareas followed the borders of federal lands. Bureau of 
Land Management (BLM) and CDFW provided data layers that represent these boundaries. The 
CDFW version was used to define the border of subarea boundaries where they follow federal 
lands. Where this boundary did not match the image base (i.e. visible fencelines) the boundary 
was adjusted to match the image base. 

As mapping progressed, some adjustments were made to the originally proposed boundaries 
where there was a compelling reason to do so, such as including known stands of sensitive 
vegetation (e.g. crucifixion thorn (Castela emoryi) in Rice Valley). 

Figure 1: Location of the Study Area 

 

The mapping ǇǊƻƎǊŀƳΩǎ extended subareas are described below. 

¶ Subarea 4 ς This subarea falls within the Eastern Mojave and the Central Mojave portion 
of the Mojave Desert. It contains a series of mountains and valleys along or north of the 
Interstate 15 corridor from the Mojave Valley in the south to Mesquite Valley in the 
north. In the Mojave Valley east of Yermo, a portion of the western boundary abuts 
Subarea 1, previously mapped for DRECP. 

¶ The southwestern corner of Subarea 4 lies just south of Interstate 40 and extends from 
west of Troy Lake eastward to a point south of the Cady Mountains. 

¶ Turning north, the eastern boundary cuts through the western extent of the Cady 
Mountains before turning east again at Afton Canyon. In the Mojave Wash, north of 
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Crucero Hill it follows an old railroad grade trending northeast. The boundary then 
Ŧƻƭƭƻǿǎ ǘƘŜ ǊƛŘƎŜƭƛƴŜ ƻŦ ŀ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ƴƻǊǘƘπǘǊŜƴŘƛƴƎ {ƻŘŀ aƻǳƴǘŀƛƴǎΦ Lǘ ŎƻƴǘƛƴǳŜǎ 
northeast along Interstate 15 through Baker before jogging north and northeast around 
Turquoise Mountain and Squaw Mountain. The boundary cuts through Shadow Valley 
and skirts the northwest slopes of the Clark Mountains until it turns northwest to follow 
the Nevada state line in Mesquite Valley. 

¶ The northern boundary encompasses a small portion of Inyo County before trending west 
along the Inyo/San Bernardino County line. It dips south of the Kingston Range before 
trending northwest to skirt the Dumont Hills and the Sperry Hills. 

¶ The western boundary follows Highway 127 south past the Little Dumont Dunes. It jogs 
northwest along Saratoga Springs Road before traveling south to toe slopes of the 
Avawatz Mountains. The boundary proceeds south along the eastern flank of the 
Avawatz until it stairsteps southwest along the perimeter of Fort Irwin Military 
Reservation. Departing from the Fort Irwin boundary where the latter turns west, the 
subarea boundary turns east then drops south to Interstate 15 at the Clyde V. Kane Rest 
Area, then proceeds southwest along the Interstate until reaching the edge of the 
previously mapped area, turning south until the boundary intersects the southwest 
corner of Subarea 4. 

¶ Subarea 5 ς This subarea consists of six individual units, all but one of them adjoining 
previously mapped areas. It contains portions of the Central Mojave Desert and portions 
of the Sonoran Desert (Colorado Desert and Arizona Upland subdivision). The subarea 
ƛƴŎƭǳŘŜǎ ǘƘŜ [ŀƴŘŜǊǎπ¢ǿŜƴǘȅƴƛƴŜ tŀƭƳǎ ŀǊŜŀΣ ǘƘŜ IƛƎƘǿŀȅ ссπ!Ƴōƻȅ wƻŀŘ ŎƻǊǊƛŘƻǊ 
west of Cadiz Valley, and portions of the Whipple Mountains and the Rice and Vidal 
Valleys. 

¶ Two units adjoin the Twentynine Palms Marine Corps Air Ground Combat Center 
(MCAGCC), one to the north and one to the south. Both units are within the Central 
Mojave portion of the Mojave Desert. Three of the other four units in this subarea are 
located in the Colorado Desert in Rice Valley and Vidal Valley. The last unit is contiguous 
and contains a narrow section of the Colorado River Floodplain, the Whipple Mountains 
(which falls within the Arizona Upland subdivision), and a portion of Vidal Valley that is 
adjacent to the Whipple Mountains. 

¶ In some areas, the boundaries of the MCAGCC as derived from ancillary data were offset 
from the fenceline seen on the 2014 base imagery. Where this occurred, the subarea 
boundary was adjusted to match the fenceline seen on the image base. 

¶ The unit north of Twentynine Palms MCAGCC does not adjoin any previously mapped 
areas. It is bisected in the west by Highway 66, extending from southeast of Ludlow down 
to Amboy. The unit then widens south and east to encompass Bristol Lake. The 
easternmost boundary of this unit falls just east of Cadiz. 

¶ The unit to the southwest abuts part of the southern perimeter of Twentynine Palms 
MCAGCC. This unit adjoins the previously mapped study in two locations. Its 
westernmost extent adjoins the southeastern corner of Subarea 1 and covers the area of 
Homestead Valley. The southern extent abuts Subarea 2 and includes the communities of 
Sunfair and Twentynine Palms before ending just east of Dale Lake. 

¶ There are several units in the Rice Valley/Vidal Valley area that abut previously mapped 
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areas. The southernmost unit in Rice Valley is a very narrow 2000 acre strip to the 
southeast of Rice Airfield (abandoned) that joins previously mapped areas to the east. 

¶ Moving to the northwest another unit originally 6000 acres in size was expanded 
westward in the south to capture potential mappable stands of crucifixion thorn (Castela 
emoryiύΦ ¢ƘŜ ǊŜǾƛǎŜŘ ǳƴƛǘ ƛǎ ммΣплл ŀŎǊŜǎ ƛƴ ǎƛȊŜΦ ¢ƘŜ ŜȄǇŀƴŘŜŘ ǇƻǊǘƛƻƴ ŦƻǊƳǎ ŀ ƴƻǊǘƘπ 
south trending polygon east of the railroad. Traveling north, the unit narrows where it 
ƛƴŎƭǳŘŜǎ ǘƘŜ ŀōŀƴŘƻƴŜŘ wƛŎŜ !ƛǊŦƛŜƭŘΣ ǘƘŜƴ ŎƻƴǘƛƴǳŜǎ ƴƻǊǘƘ ǘƻ ŜǾŜƴǘǳŀƭƭȅ ŦƻǊƳ ŀ ¦π 
shaped feature around the southern flank of the Turtle Mountains. This unit adjoins 
previously mapped areas to the east. 

¶ Moving to the northeast, another unit of 4500 acres lies in the Vidal Valley east of the 
southern tip of the Turtle Mountains and borders on previously mapped areas to the 
south. 

¶ The easternmost unit adjoins the previously mapped areas along parts of its 
southwestern edge, where the San Bernardino/Riverside County line meets the Colorado 
River. The unit continues northeast, excluding the communities of Big River and Earp but 
otherwise skirting the Colorado River. The unit encompasses the south and southeast 
slopes of the Whipple Mountains, and the Parker Dam area, before turning northwest 
paralleling the Colorado River and ending in the vicinity of Havasu Palms. 

¶ Subarea 6 ς The southernmost portion of the mapping effort is comprised of three units 
that are entirely within the Colorado Desert in the southeastern corner of the state. This 
subarea contains the Chuckwalla, Mule, Palo Verde, Cargo Muchacho, Chocolate and 
Orocopia Mountains; Chuckwalla Bench; portions of the Salton Sea Trough, Pilot Knob 
and East Mesas; and the area north of Bard in the Chocolate Mountains near the 
California/Arizona border. 

¶ The largest of these three units shares a boundary on its northern side with the 
previously mapped Colorado Desert area. Its northwesternmost area encompasses an 
extension of the Chuckwalla Valley just east of Chiriaco Summit, skirting the southern 
edge of the Eagle Mountains. The western boundary proceeds south through the 
easternmost extent of the Orocopia Mountains before generally following the 
northeastern, eastern, and southern boundary of the Chocolate Mountain Aerial Gunnery 
Range (CMAGR). A narrow strip of the unit extends northwest to the vicinity of the 
northern tip of the Sand Hills, near Mammoth Wash. The strip is situated between the 
southwestern boundary of CMAGR and the railroad/North Algodunes Dunes Wilderness 
!ǊŜŀ ōƻǳƴŘŀǊȅ ǘǊŜƴŘƛƴƎ ƴƻǊǘƘǿŜǎǘπǎƻǳǘƘŜŀǎǘΦ 

¶ The boundary jogs northeast to follow railroad and continues southeast to the Ogilby 
Hills before turning northeast to cut through Pasadena Mountain. It turns north to follow 
the Little Picacho Wilderness Area boundary, then trends west near the Picacho State 
Recreation Area before turning north again at Black Mountain. It continues north along 
State Route 78 past the hills north of Buzzards Peak. The boundary trends northeast 
before turning due north just west of the Cibola National Wildlife Refuge and the 
Colorado River. It then rejoins the southern boundary of the previously mapped area. 

¶ Another sizable unit in this area is narrower than the first described above, and includes 
the East Highline Canal and much of the Coachella Canal from the Riverside/Imperial 
County boundary south to the US/Mexico border. The northwestern portion of this unit 
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includes the Salton Sea shoreline and the communities of Bombay Beach and Niland. 

¶ The western boundary turns east at Niland before trending southeast, roughly paralleling 
the East Highline Canal about ƻƴŜπ to ǘƘǊŜŜπǉǳŀǊǘŜǊǎ of a mile to the west, until the 
waterway joins the All American Canal. 

¶ The boundary then coincides with the US/Mexico border as far east as Exit 151 on 
Interstate 8. The boundary parallels the north side of Interstate 8 as it trends northwest, 
then heads north through the sand dunes approximately two miles east of the East 
Highline Canal. It skirts around the Holtville Airport before trending west, then north, to 
form a narrow corridor containing the East Highline Canal. The boundary turns east just 
south of State Route 78, then turns northwest to follow the trend of the Coachella Canal. 
9ŀǎǘπǎƻǳǘƘŜŀǎǘ ƻŦ bƛƭŀƴŘ ǘƘŜ ōƻǳƴŘŀǊȅ Ƨƻƛƴǎ ǘƘŜ ǎƻǳǘƘǿŜǎǘŜǊƴ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ /a!DwΣ 
trending northwest until it reaches the Riverside/Imperial County boundary. 

¶ The smallest of the three units is located near the Colorado River north of Bard. The 
western boundary approximates the ridgeline of the hills east of Mission Wash. 

¶ Following the boundary northwest, it turns east along the southern boundary of 
Township 14S, then trends north and east following a dirt road that is also the boundary 
of the Little Picacho Wilderness Area. South of Ferguson Wash, the boundary turns south, 
ǇǊƛƳŀǊƛƭȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƭƛƴŜ ŘƛǾƛŘƛƴƎ wŀƴƎŜǎ но9 ŀƴŘ нп9 ǳƴǘƛƭ ƛǘ ǊŜŀŎƘŜǎ ǘƘŜ !ƭƭπ !ƳŜǊƛŎŀƴ 
Canal. The southern boundary of the unit lies north of 11th Street in Bard. 

1.3 Ecological Regions in the Study Area 

The study area covers portions of the Mojave and the Sonoran Deserts, which are shown in 
Figure 2. The following sections describe the different deserts and their ecological regions 
found within the study area. Finer distinctions of the ecological zones occurring within the two 
deserts have been defined by AIS photointerpreters based on biogeographical distinctions, 
which often influence vegetation patterns. This enables the photointerpreter to better 
understand how vegetation correlates to these variables within each zone. 
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Figure 2: The Mojave and Sonoran Deserts within the DRECP Study Area in Southern California 

 

The Mojave Desert is represented by the yellow shading and the Colorado 
portion of the Sonoran Desert is in orange shading. The previously mapped area 
is displayed with the black boundary and the current study area is displayed with 
the red boundary. 

 

2.5.3.1.2 The Mojave Desert 

 

The Mojave Desert is the smallest of the four major North American deserts, occupying 
approximately 16 million acres, mainly in southeastern California. Its boundaries are defined in 
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the west by ǘƘŜ ǎƻǳǘƘŜǊƴ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ {ƛŜǊǊŀ bŜǾŀŘŀΣ ǘƻ ǘƘŜ ǎƻǳǘƘ ōȅ ǘƘŜ ŜŀǎǘπǿŜǎǘ ǊǳƴƴƛƴƎ 
Transverse Ranges of coastal 

southern California, to the east roughly by the Colorado River, and to the north by the basin 
ŀƴŘ ǊŀƴƎŜ ŎƻƳǇƭŜȄŜǎ ƻŦ bŜǾŀŘŀ ŀƴŘ ŜŀǎǘŜǊƴ /ŀƭƛŦƻǊƴƛŀΦ Lǘ ƛǎ ƻƴŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀǊƎŜǎǘ 
ecoregions, encompassing approximately 15 percent of the entire state. Portions of the Central 
and Eastern Mojave Desert are mapped in this study area and are described in greater detail 
later in the report in section 1.3.3 (Defined Regions within the Study Area). 

The Mojave is unique in that it is the only desert receiving most of its precipitation in the cooler 
winter months, where winter cold is severe enough to produce a short dormant season for the 
natural vegetation. This pattern of precipitation occurring when plants need it least goes into 
creating a flora unique to the Mojave Desert where Joshua tree (Yucca brevifolia) is the 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ Ǉƭŀƴǘ ƻŦ ƳǳŎƘ ƻŦ ǘƘŜ ƳƛŘπ ŀƴŘ ƘƛƎƘŜǊ ŜƭŜǾŀǘƛƻƴǎΦ 
2.5.3.1.3 The Sonoran Desert 

 

The Sonoran Desert is the third largest of the four major North American deserts, occupying 
approximately 64 million acres, in Arizona, southeastern California and northwestern Mexico. 
Its boundaries are defined in the west by the Peninsular Ranges in the Pacific Coast Ranges. To 
the north, it is bordered by the Mojave Desert. The portion of the Sonoran Desert in the 
mapping effort is bounded by the Colorado River to the east and southeast, and by the 
international border to the south. 

The westernmost portion of the of the Sonoran Desert, falling within the DRECP mapping 
study, is known more locally as the Colorado Desert or Colorado portions of the Sonora Desert. 
This region overall receives less precipitation than areas east of the Colorado River, where 
summer thunderstorms are more frequent. Weather stations located in Indio, Brawle and 
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Blythe reflect these hyperarid conditions where precipitation totals range from only 2.8 to 4 
inches annually. Contrast this with cities further east, such as Phoenix and Tucson, which 
receive between 8 and 12 inches yearly. 

Several significant vegetation types mapped for this project occur only in the Sonoran Desert 
portion of the study area. Some of the most representative examples include the extensive 
stands of blue palo verde (Parkinsonia florida) and ironwood (Olneya tesota) that occur 
throughout the region in medium to large washes and as emergent trees to creosote bush 
(Larrea tridentataύ ǎŎǊǳōΦ Lƴ /ŀƭƛŦƻǊƴƛŀΩǎ ŜŀǎǘŜǊƴƳƻǎǘ ǎŜŎǘƛƻƴΣ ǾŜƎŜǘŀǘƛƻƴ ŎƻƳƳƻƴ ǘƻ ŀǊŜŀǎ ƛƴ 
southwestern Arizona reach their westernmost extent in the Whipple Mountains. Stands of 
foothill palo verde (Parkinsonia microphylla) drape the lower foothill slopes east of this 
mountain range as an emergent tall shrub to creosote bush and brittle bush (Encelia farinosa). 
Percent cover of this tall shrub in some areas reach рπмл percent locally. In these stands over 50 
individuals of giant saguaro cactus (Carnegiea gigantea) were observed in widely scattered 
locations. 
The Sonoran Desert can be divided into seven subdivisions, two of which occur within the 
DRECP mapping area and are listed below: 
¶ Lower Colorado River Valley π This is also referred to as the Colorado Desert Subdivision 

in this report. 
¶ Arizona Upland ς Represented here as the easternmost portion of California near the 

town of Parker, Arizona. 
Within these two subdivisions, five zones are defined and described in this report: 
¶ Lower Colorado River Valley (Colorado Desert) Subdivision 

o Colorado River Floodplain Zone 
o Chuckwalla and Chocolate Mountains Zone 
o Rice & Vidal Valleys Zone 
o Salton Sea Trough Zone 

¶ Arizona Uplands Subdivision 
o Whipple Mountains Zone 

2.5.3.1.4 Defined Regions within the Study Area 

The study includes a number of areas with similar environmental characteristics, which AIS 
refers to as άȊƻƴŜǎΦέ These zones support different types of vegetation due to a variety of 
factors including, but not limited to, elevation, topographical characteristics, surface geology 
and parent material, soil texture and chemistry, and regional and microclimatic patterns. All of 
these enable the photointerpreters to attain a better understanding of how vegetation reacts 
under ƭƛƪŜ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ŘŜǎŎǊƛǇǘƛƻƴǎ ōŜƭƻǿ ŀǊŜ ōŀǎŜŘ ƻƴ ŀǊŜŀǎ ƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ 
effort. For locational descriptions of previously mapped portions of these subregions, refer to 
2013 California Vegetation Map in Support of the Desert Renewable Energy Conservation Plan. 
Final Report. (Menke et al., 2013). 
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¶ The Central Mojave Desert Region 

This region is defined in part by very low precipitation. In the central portions of the Mojave 
Desert (Figure 3), most weather stations within the region receive less than five inches of 
rainfall annually. Most of the limited precipitation falls in the cooler winter months; however, 
as one transitions to the east and southeast to both the Eastern Mojave and the Colorado 
Desert, there is a small summer rainfall season where about a quarter of the annual 
precipitation falls in the form of widely scattered brief but intense thunderstorms. 

The Central Mojave Desert region within the study has three distinct mapping components. The 
northern component corresponds to the south half of Subarea 4. The other two components 
correspond to the western two units of Subarea 5.  

  

The northern component is defined at its western boundary by the previous mapping effort, a 
boundary along Fort Cady Road about one mile west of Troy Dry Lake in the Mojave Valley. 
This mapping component roughly follows the Interstate 15 corridor northeastward to about 
the town of Baker. Near this location, the boundary is roughly defined by the easternmost 
portions of the Mojave River watershed. Within this component, several dry lakebeds 
(including East and West Cronese, and Red Pass Lakes) support at least a half dozen expressions 
of alkaline scrub communities dominated by saltbush (Atriplex spp.) and/or bush seepweed 
(Suaeda moquinii). Two significant desert ranges, the Cady and Soda Mountains, attain 
elevations just over 3000 feet (900 meters), not high enough to support any stands of Yucca 
ǎǇǇΦ ƻǊ ƻǘƘŜǊ ƳƛŘπŜƭŜǾŀǘƛƻƴ ǎƘǊǳōǎ ƛƴ ǘƘƛǎ ƘȅǇŜǊŀǊƛŘ ǊŜƎƛƻƴΦ 

To the southeast, another defined component to this region follows the historic US Route 66 
corridor from just west of the old town site of Siberia southeastward to the Cadiz Junction 
ǘƻǿƴ ǎƛǘŜΦ bŜŀǊƭȅ ŀ ǉǳŀǊǘŜǊ ƻŦ ǘƘƛǎ ŎƻƳǇƻƴŜƴǘΩǎ ǘƻǘŀƭ ŀŎǊŜŀƎŜ ƛǎ ƻŎŎǳǇƛŜŘ ōȅ ǘƘŜ ǎǇŀǊǎŜƭȅ 
vegetated Bristol Dry Lake. On the northwest edge of this playa, Amboy Crater rises nearly 250 
feet (76 meters). Some of the most extensive stands of desert holly (Atriplex hymenelytra) in 
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the mapping effort are found on volcanic flows just below the crater. Most of this area is 
defined by extensive bajadas where creosote bush and white bursage (Ambrosia dumosa) 
dominate the landscape. This is overall the driest section of the entire DRECP area, with 
stations going as long as 767 days without any measurable rain, the longest ever recorded in 
the United States. 

Further south still, the southernmost defined component within the Central Mojave Desert 
Region parallels the Little San Bernardino Mountains, the easternmost mountain chain in the 
Transverse Ranges. Precipitation here is substantially higher than the previously defined 
ŎƻƳǇƻƴŜƴǘǎ ǘƻ ǘƘƛǎ ǊŜƎƛƻƴ ŘǳŜ ǘƻ ƛǘǎ ǇǊƻȄƛƳƛǘȅ ǘƻ /ŀƭƛŦƻǊƴƛŀΩǎ ŜŀǎǘπǿŜǎǘ ǘǊŜƴŘƛƴƎ ¢ǊŀƴǎǾŜǊǎŜ 
Ranges. Fairly extensive stands of Joshua tree (Yucca brevifolia) and black brush (Coleogyne 
ramosissima) in the western portion of this component give way to pinyon, juniper and Muller 
oak woodlands above 4000 feet (1200 meters). Elevation, and consequently precipitation, 
drops rapidly toward the eastern portion of this area where it terminates just east of Dale Lake 
(a playa dominated by two species of saltbush (Atriplex) scrub in addition to iodine bush 
(Allenrolfea occidentalis) and bush seepweed, both of which occur in extremely alkaline 
settings). 

 

Figure 3: Location of Portions of the Central Mojave Desert Region within the Study Area 
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¶ The Eastern Mojave Desert Region 

  

This region is defined by extreme conditions due mainly to the wide range in elevation. 
Elevation ranges from below 1000 feet (300 meters) on the Silver Lake Playa near the town of 
Baker to over 7000 feet (2130 meters) at the summit of Clark Mountain, less than 4 miles 
outside the mapping area to the south. However, maximum elevations within the mapped area 
ŀǇǇǊƻŀŎƘ ƻƴƭȅ рллл ŦŜŜǘ όмрлл ƳŜǘŜǊǎύΦ ¢ƘŜ ǿƛŘŜ ǊŀƴƎŜ ƛƴ ŜƭŜǾŀǘƛƻƴ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ 
climate, where summer temperatures exceed 120 degrees in the Silurian Valley to areas that 
average over 8 inches of winter snowfall a year in the Clark Mountains. Several of these 

ƘƛƎƘπŜƭŜǾŀǘƛƻƴ άŘǊȅπǎǳōƘǳƳƛŘέ desert refugia support relic stands of Rocky Mountain white fir 
(Abies concolor var. concolor), which occur just outside the mapping area on Clark Mountain 
and in the Kingston Range. 

The region supports some of the most extensive and minimally disturbed stands of Joshua tree 
woodlands, comprising greater than 84,000 acres in the DRECP mapping area. Vegetation 
diagnostic of dolomite substrate covers portions of the Mesquite, Turquoise, and Spring 
Mountains, resulting in the occurrence of uncommon types such as Death Valley joint fir 
(Ephedra funerea), Utah agave (Agave utahensis), and Stansbury cliff rose (Purshia 
stansburiana). In the northwest corner of this region, extensive sand dune formations (The 
Dumont Dunes and the smaller Valjean Dunes) rise 500 feet (150 meters) at their tallest point. 
Adjacent to the south and east of the Dumont Dunes, some of the most extensive stands of 
pure white bursage are found on broad sheets of sand. This particular Alliance forms 
continuous stands covering nearly 6000 acres of desert landscape. Just west of these dunes, 
and within the mapping boundaries, the Amargosa River empties into the southeasternmost 
portion of Death Valley. 
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Figure 4: Location of Portions of the Eastern Mojave Desert Region within the Study Area 

 

 

¶ The Whipple Mountains Zone of the Arizona Upland Subdivision of the Sonoran Desert 

The Arizona Upland Subdivision of the Sonoran Desert is located primarily in ǎƻǳǘƘπŎŜƴǘǊŀƭ 
Arizona and northern Sonora, Mexico. This subdivision extends west to the Colorado River 
where it terminates close to /ŀƭƛŦƻǊƴƛŀΩǎ easternmost point, just west of the Whipple 
Mountains. 

Within most of this subdivision, a majority of the rainfall occurs during the summer monsoon 
season, with occasional late fall and winter rain that may last for several days. The terrain is 
significantly higher than the adjacent Lower Colorado River Valley and supports a diverse 
assemblage of desert scrub and woodland flora. For this report, we are treating the Whipple 
Mountains zone as the westernmost extension of this subdivision. It corresponds to the eastern 
half of the easternmost unit of Subarea 5. 

The Whipple Mountains zone is home to several noteworthy plants that are common in the 
Arizona Uplands Subdivision. These plants extend westward beyond the Colorado River to form 
rare stands that occur only in this part of California. Two of these species, the foothill palo 
verde and the giant saguaro, occur solely in this region of the state. Of the two, only the foothill 
palo verde forms mappable stands, in this zone totaling over 16,000 acres in all. Within these 
stands, occasional individuals of giant saguaro cactus can be seen dotting the landscape. 



13 

 

 

  
 

Figure 5: Location of Portions of the Whipple Mountains Zone within the Study Area 

 

 

 

¶ The Colorado River Floodplain Zone of the Lower Colorado River Valley Subdivision of the 
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Sonoran Desert 

 

This zone occurs within the Lower Colorado River Valley subdivision of the Sonoran Desert 
ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ CƻǊ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ŜŦŦƻǊǘ όFigure 6) this zone is limited 
primarily to a narrow corridor along the Colorado River east and south of the Whipple 
Mountains. It is found in the easternmost unit of Subarea 5. A small section of this zone also 
occurs far to the south, in the southeast unit of Subarea 6, and parallels the All American Canal 
for about 

four miles near the city of Yuma. For the most part, the zone averages significantly less than a 
mile in width. Nearly all the ȊƻƴŜΩǎ vegetation is determined by its proximity to the Colorado 
wƛǾŜǊ ǊŀǘƘŜǊ ǘƘŀƴ ōȅ ǘƘŜ ǎŎŀƴǘ ǊŀƛƴŦŀƭƭ ǘƘŀǘ ƛǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ǊŜƎƛƻƴΩǎ ŎƭƛƳŀǘŜΦ 

{ƻƳŜ ƻŦ ǘƘŜ ŘŜǎŜǊǘΩǎ ƳŜǎǉǳƛǘŜ όProsopis glandulosa) bosques occur within this region, 
occupying nearly 330 acres primarily in extremely narrow stands along the breakpoint between 
the active floodplain and adjacent bluff. Stands of tamarisk (Tamarix spp.) thickets have 
replaced native riparian vegetation throughout the active floodplain where current stands are 
estimated at nearly 250 acres. However, tamarisk is also often a significant component of 
mappable stands of naturally occurring riparian vegetation, including arrow weed (Pluchea 
sericea) thickets along with mesquite and various chenopod scrub stands. Much of the 
vegetation on the active floodplain has undergone multiple disturbances where early 
replacement stands include species such as bush seepweed, quail bush (Atriplex lentiformis), 
and arrow weed. On some of the hypersaline sites, iodine bush occurs in patches, especially 
adjacent to Parker Dam Road, southwest of Parker Dam. 
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Figure 6: Location of Portions of the Colorado River Floodplain Zone within the Study Area 

 

 

¶ The Salton Sea Trough Zone of the Lower Colorado River Valley Subdivision of the Sonoran 
Desert 
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This zone is the only area in the mapping effort where significant portions fall below sea level. 
The zone experiences fewer days below freezing than any other region within the DRECP 
mapping area. Precipitation is extremely low with all three nearby weather stations (Brawley, El 
Centro, and Indio) averaging less than 3 ½ inches annually. The zone corresponds to the 
western unit of Subarea 6. It roughly follows State Route 111 and the adjacent East Highline 
and Coachella Canals along a narrow band averaging 1 to 3 miles in width from the Riversideς
Imperial County line southward to the international border where it turns eastward, paralleling 
the All American Canal to the base of the Algodones Dunes. 

Vegetation occurring upslope on the bajadas east of the East Highline Canal reflects this 
hyperarid setting, resulting in woody plant cover averaging less than 5 percent, especially in a 
ōǊƻŀŘ ōŀƴŘ ƻŦ ŀƭƪŀƭƛƴŜ άƳǳŘ Ƙƛƭƭǎέ ƛƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ǎŜŎǘƛƻƴΦ CǳǊǘƘŜǊ ǎƻǳǘƘΣ ƻƴ ƎŜƴǘƭȅ ǎƭƻǇƛƴƎ 
bajadas above the ancient lake bed, the landscape is dominated by large areas of continuous 
sandy substrate. In these highly permeable settings, stands of creosote bush are frequently 
lacking the typical understory low shrub component of white bursage. Species better adapted 
to this setting, such as longleaf joint fir (Ephedra trifurca), ŦǊŜǉǳŜƴǘƭȅ ŎƻπŘƻƳƛƴŀǘŜ ŀƴŘ ŀǘ 
times, form stands on their own. 

The western portions of this zone are dominated by riparian and wetland vegetation associated 
with the higher water table and numerous canals that cross the landscape. In these areas, 
nonnative species such as Tamarix (ramosissima or chinensis) and ravennagrass (Saccharum 
ravennae) occur in close proximity to native vegetation composed of arrow weed scrub and 
common reed (Phragmites australis) in narrow bands often following the margins of the 
canals. 
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Figure 7: Location of Portions of the Salton Sea Trough Zone within the Study Area 

 

¶ The Chuckwalla and Chocolate Mountains Zone of the Lower Colorado River Valley 
Subdivision of the Sonoran Desert 

 

The Chuckwalla and Chocolate Mountains zone encompasses nearly 660,000 acres of land 
stretching across the entire Chuckwalla Range southeastward to include the Palo Verde 
Mountains and portions of the Chocolate Mountains. Much of the southern boundary is 
coincidental with the Chocolate Mountain Aerial Gunnery Range. A small separate component 
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to this zone lies in the extreme southeast part of California and encompasses the 
southeasternmost portions of the Chocolate Mountains. The zone corresponds to the central 
and largest unit of Subarea 6. Elevations range from below 1000 feet (300 meters) in the 
southern and northeast sections, to over 4500 feet (1370 meters) in the Chuckwalla 
Mountains. On the mid and upper fans and adjacent low toe slopes of the Chuckwalla Range, 
ƛƴ ǎŜǘǘƛƴƎǎ ŀōƻǾŜ нрлл ŦŜŜǘ όтсл ƳŜǘŜǊǎύΣ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ŦŀǾƻǊŀōƭŜ ŦƻǊ ƳƛŘπŜƭŜǾŀǘƛƻƴ ŘŜǎŜǊǘ 
species such as Mojave yucca (Yucca schidigera) to attain a cover density greater than мπн 
percent, and thus be mappable. In this same general area, along drier margins of Milpitas 
²ŀǎƘΣ ǎƳŀƭƭ ǇŀǘŎƘŜǎ ƻŦ ǘƘŜ ǊŀǊŜ aǳƴȊΩǎ ŎƘƻƭƭŀ όCylindropuntia munzii), in stands well under an 
acre, were observed during field reconnaissance. 

!ƭǎƻ ƛƴ ǘƘƛǎ ŀǊŜŀΣ ŀƴŘ ŦǳǊǘƘŜǊ ǎƻǳǘƘ ŀǎ ǿŜƭƭΣ ƻƴ ŎƻōōƭŜπǎǘǊŜǿƴ ǳǇǇŜǊ Ŧŀƴǎ ŀƴŘ ǘƻŜ ǎƭƻǇŜǎ ƻŦ ǘƘŜ 
Chocolate Mountains, vast stands strongly dominated by teddy bear cholla (Cylindropuntia 
bigelovii) stretch across the landscape in continuous stands, several of which are nearly 1000 
acres in size. Within the numerous washes bisecting the lower bajadas of this zone, extensive 
stands dominated by blue palo verde and ironwood continue uninterrupted in bands frequently 
ǎǘǊŜǘŎƘƛƴƎ ƻǾŜǊ р ƳƛƭŜǎ ƭƻƴƎΦ ¢Ƙƛǎ ȊƻƴŜ Ŏƻƴǘŀƛƴǎ ƳƻǊŜ ǘƘŀƴ трΣллл ŀŎǊŜǎ ƳŀǇǇŜŘ ǘƻ ǘƘƛǎ Řǳŀƭπ 
species wash Alliance. 

 
Figure 8: Location of Portions of the Chuckwalla Mountains and Chocolate Mountains Zone within the 

Study Area 
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¶ The Rice and Vidal Valleys Zone of the Lower Colorado River Valley Subdivision of the 
Sonoran Desert 

 

This zone contains four distinct units, the largest one encompassing approximately 53,000 
acres immediately southwest of the Whipple Mountains Zone. Almost the entire zone is 
comprised of extensive mid and lower bajadas covering portions of the Vidal, Ward, and Rice 
Valleys. It corresponds to the eastern four units of Subarea 5, but includes only the western 
half of the easternmost unit. The westernmost unit to this subregion is home to a rare stand of 
crucifixion thorn, the largest known stand within the state, measuring approximately 200 acres 
in size. 

Significant portions of this zone are bisected with numerous washes containing stands of 
ironwood and blue palo verde. Upland vegetation is dominated by three Alliances containing a 
component of creosote bush. These stands may have creosote bush as the single species 
dominating, or may be ŎƻπŘƻƳƛƴŀǘŜŘ by the smaller shrubs white bursage or brittle bush. 
Significant areas within this zone, especially in the two small units south of State Route 62, 
contain a sandy substrate where big galleta grass (Pleuraphis rigida), and/or longleaf joint fir 
ŘƻƳƛƴŀǘŜ ƻǊ ŎƻπŘƻƳƛƴŀǘŜ ǿƛǘƘ ŎǊŜƻǎƻǘŜ ōǳǎƘ. 
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Figure 9: Location of Portions of the Rice and Vidal Valleys Zone within the Study Area 
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CHAPTER 2: Methodology 

2.1 Overview 

The mapping effort began with the compilation of a preliminary mapping classification. Then 
the project staff of experienced photointerpreters conducted field reconnaissance visits to 
prepare for the photointerpretation effort. Using geographic information system (GIS) 
technology, they applied their knowledge and observations of desert vegetation to create a 
map of vegetation types. Codes representing a suite of other attributes were assigned to the 
vegetation polygons. Several quality control and accuracy assessment (AA) procedures were 
implemented prior to finalizing the geodatabase. A more detailed discussion of these 
methodology components follows. 

2.2 Project Materials 
2.2.1 Computer Software/Hardware 

The mapping effort was conducted using Dell workstations with dual monitors. The extra 
monitor was helpful in viewing ancillary image sources and ground photos while the map was 
ōŜƛƴƎ ŎǊŜŀǘŜŘ ƻƴ ǘƘŜ ǇǊƛƳŀǊȅ ƳƻƴƛǘƻǊΦ ¢ƘŜ ƳŀǇǎ ǿŜǊŜ ǇǊƻŘǳŎŜŘ ǳǎƛƴƎ 9ǎǊƛΩǎ !ǊŎDL{ ǎƻŦǘǿŀǊŜΦ 
The final map was delivered in ArcGIS 10.3 file geodatabase format. 

2.2.2 Imagery 

The digital orthophoto base imagery for the mapping project was ǘǊǳŜπŎƻƭƻǊ and color infrared 
мπƳŜǘŜǊ b!Lt ƛƳŀƎŜǊȅ ŦǊƻƳ нлмпΦ !ƴƻǘƘŜǊ ǎŜǘ ƻŦ ǘǊǳŜπŎƻƭƻǊ ŘƛƎƛǘŀƭ ƛƳŀƎŜǊȅ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ 
ArcGIS online (variable dates depending on scale viewed) was used as supplemental imagery to 
aid in the vegetation mapping effort. The vegetation mappers were able to bring this 
georeferenced imagery set directly into their ArcMap sessions. 

The photointerpreters also referred to imagery available from the Internet, such as Google 
Earth, Google Maps, and Bing Maps. Google Earth imagery allowed for viewing imagery from 
ǇǊŜǾƛƻǳǎ ƳƻƴǘƘǎ ŀƴŘ ȅŜŀǊǎΣ ǿƘƛŎƘ ǿŀǎ ƘŜƭǇŦǳƭ ƛƴ ŀǎǎŜǎǎƛƴƎ ƭƻƴƎπǘŜǊƳ ǘǊŜƴŘǎ ŀƴŘ ǾŀǊȅƛƴƎ 
phenological appearances of the vegetation. The Google Maps street view option was 
sometimes used where available. Although these supplemental sources were used, all 
delineations, in addition to all floristic and structural attributes, were based on the 2014 NAIP 
imagery as previously stated. 

In some instances, photointerpreters mapped to more recent conditions than shown on the 
2014 base imagery. This occurred exclusively in agriculture lands near the Salton Sea. This was 
done because the field reconnaissance team noticed large areas of cleared land that had been 
created after the 2014 base imagery was flown. These areas were flagged in the field and 
subsequently evaluated back in the office. Polygon for these situations were mapped if the 
ōƻǳƴŘŀǊƛŜǎ ŎƻǳƭŘ ōŜ ǎŜŜƴ ƻƴ ǘƘŜ Ǉƻǎǘπнлмп ƛƳŀƎŜǊȅ όǳǎǳŀƭƭȅ DƻƻƎƭŜ 9ŀǊǘƘύ ƻǊ ŘŜǘŜǊƳƛƴŜŘ ōȅ 
using features such as fencelines or roads. For example, if an area cleared after 2014 was 
bounded by several roads, then the roads were used to map the polygon boundaries as seen 
on the 2014 base imagery. Therefore, some polygons in the Salton Sea area will not match the 
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2014 base imagery. See Figure 10. 

Figure 10: 2014 NAIP Imagery vs 2015 Google Earth Imagery 

 

Vegetated area as depicted on 2014 NAIP. The blue arrows shows the same location in 
2014 (above) and 2015 (below). 

 
Area as depicted on 2015 Google Earth imagery. 
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2.2.3 Ancillary Data 

The distribution of vegetation on the landscape is influenced by a variety of environmental 
factors, such as geology, soils, topography, and fire history. Digital data sources addressing 
these factors helped the photointerpreters in the delineation of vegetation map units. Existing 
maps of vegetation were also a valuable reference. All of these data sources were 
georeferenced and viewed by the mappers within their ArcMap sessions. 

The following sources, some of which were provided by CDFW or partnering agencies, were 
used regularly throughout the mapping effort: 

¶ CalFIRE ς downloaded from http://frap.cdf.ca.gov/data/frapgisdataπǎǳōǎŜǘΦǇƘǇ 
¶ CA State Geology Maps ς downloaded from http://datagateway.nrcs.usda.gov 
¶ /bt{π.[a Workshop data collection waypoints ς obtained from CNPS 
¶ Digital Elevation Models ς via ArcGIS Online 
¶ DRECP Vegetation Map (Areas A, B, C, D) ς received from CDFW 
¶ Federal Lands ς downloaded from http://www.nationalatlas.gov/atlasftp.html 
¶ Geology_USGS ς downloaded from http://ngmdb.usgs.gov 
¶ Indian Lands ς downloaded from http://www.nationalatlas.gov/atlasftp.html 
¶ Joshua Tree National Park Vegetation ς received from Park personnel 
¶ MDEP (Central Mojave Vegetation Data) ς received from CDFW 
¶ Microphyll Map (2012) ς received from CDFW 
¶ National Parks ς downloaded from https://irma.nps.gov 
¶ Northern & Eastern Colorado Desert (NECO) vegetation data field waypoints ς received 

from CNPS 
¶ Topographic map Digital Raster Graphics ς via ArcGIS Online 
¶ Wetlands ς downloaded from http://www.fws.gov/wetlands/Data/Stateπ 

Downloads.html 
¶ Wilderness ς downloaded from http://www.blm.gov/wo/st/en.html 

2.3 Mapping Classification 

The map classification is the same as that of the original DRECP mapping project (Menke et al., 
2013), which is based largely on work done in the area for previous and ongoing projects: 
±ŜƎŜǘŀǘƛƻƴ aŀǇǇƛƴƎ ƻŦ !ƴȊŀπ.ƻǊǊŜƎƻ 5ŜǎŜǊǘ {ǘŀǘŜ tŀǊƪ ŀƴŘ 9ƴǾƛǊƻƴǎ όмффуύΣ ǘƘŜ aƻƧŀǾŜ 
5ŜǎŜǊǘ 9ŎƻǎȅǎǘŜƳ tǊƻƎǊŀƳΩǎ ±ŜƎŜǘŀǘƛƻƴ 5ŀǘŀōŀǎŜ όнллпύΣ ±ŜƎŜǘŀǘƛƻƴ ƻŦ WƻǎƘǳŀ ¢ǊŜŜ bŀǘƛƻƴŀƭ 
Park (2013), and Vegetation Classification and Mapping at Lake Mead National Recreation Area 
(in progress), Mojave National Preserve (in progress) and Death Valley National Park (in 
progress). 

VegCAMP provided the initial vegetation classification hierarchy. Based on the most current 
NVCS system, VegCAMP compiled the vegetation information from the aforementioned 
projects and arranged it into a classification. Refinements to this initial classification were 
made as mapping proceeded. A Manual of California Vegetation (Sawyer, YŜŜƭŜǊπ²ƻƭŦΣ and 
Evens, 2009) was consulted as a reference to guide the revisions. Any potential classification 

http://frap.cdf.ca.gov/data/frapgisdata
http://datagateway.nrcs.usda.gov/
http://www.nationalatlas.gov/atlasftp.html
http://ngmdb.usgs.gov/
http://www.nationalatlas.gov/atlasftp.html
http://www.fws.gov/wetlands/Data/State
http://www.blm.gov/wo/st/en.html
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changes encountered by AIS as the mapping progressed were brought to the attention of 
VegCAMP staff for possible classification revision. 

2.4 Field Reconnaissance 

Field reconnaissance visits serve two major functions. First, they enable photointerpreters to 
relate the vegetation on the ground at each observation site to the signatures on the aerial 
imagery. Second, with guidance from ecologists in the field, the photointerpreters become 
familiar with the flora, vegetation assemblages, and local ecology of the study area. At the 
ǎŀƳŜ ǘƛƳŜΣ ŜŎƻƭƻƎƛǎǘǎ Ǝŀƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŦǊƻƳ ǘƘŜ ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜ ŀōƻǳǘ 
assessing vegetation through the framework of map creation. 

Between August 2014 and December 2015, AIS conducted twelve field reconnaissance trips 
dispersed throughout the mapping area with one crew per trip. The trips are summarized in 
Table 1. 

Table 1: Summary of Field Reconnaissance Trips 

Trip 
No. 

 
Dates 

 
Staff from: 

 
Location 

 
1 

August 4-9, 
2014 

 
AIS/VegCAMP 

Silurian, Mesquite, Shadow, and Death Valleys; 
Turquoise and Shadow Mountains; Kingston 

Range 
(Subarea 4) 

 
2 

November 17- 
21, 2014 

 
AIS 

Cronese, Silurian, and Death Valleys; Soda 
Mountains 
(Subarea 4) 

 
3 

January 26-30, 
2015 

 
AIS 

Mojave and Mesquite Valleys; Silurian Hills; 
Turquoise, Shadow, and Mesquite 

Mountains 
(Subarea 4) 

 
4 

March 30 - 
April 3, 2015 

 
AIS/VegCAMP 

Vidal, Smoketree, and Chuckwalla Valleys; 
Whipple, Chuckwalla, Palo Verde, Mule, Cargo 

Muchacho, and Chocolate Mountains; East Mesa 
(Subareas 5, 6) 

 
5 

 
June 1-5, 2015 

 
AIS 

Mojave, Silurian, Shadow, and Death Valleys; 
Silurian, Shadow, and Cady Mountains; Kingston 

Range 
(Subarea 4) 

 
6 

June 16-18, 
2015 

 
AIS 

Cronese and Mesquite Valleys; Mesquite 
Mountains, 
(Subarea 4) 

 
7 

August 3-4, 
2015 

 
AIS 

Twentynine Palms; Highway 66-Amboy Road 
Corridor; Bristol Lake 

(Subarea 5) 

 
8 

August 24-28, 
2015 

 
AIS/VegCAMP 

Vidal and Smoketree Valleys; Colorado River 
Floodplain; Whipple, Chuckwalla, Palo Verde, and 

Chocolate Mountains; Salton Sea Trough 
(Subareas 5, 6) 
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tǊƛƻǊ ǘƻ ŜŀŎƘ ǘǊƛǇΣ !L{ ǎǘŀŦŦ ǊŜǾƛŜǿŜŘ ƛƳŀƎŜǊȅ ƻƴπǎŎǊŜŜƴ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ select potential 
reconnaissance sites in close proximity to roads. Sites were selected to represent different 
vegetation types and percent cover, as well as variations in geography, landform, and abiotic 
factors such as percent slope, aspect, shape of the slope, and elevation. Multiple sites were 
chosen to provide alternatives in case one or more sites were to prove inaccessible. Project 
staff created hardcopy plots of the base imagery and annotated them with road information 
for navigation in the field. The plots were usually generated at a scale of 1:26,000, with a few 
areas also plotted at 1:12,000 to provide more detail. AIS staff planned field routes to 
maximize the number of vegetation types and ecological regions visited while taking into 
consideration time constraints and accessibility. 

During reconnaissance, crews traversed the areas in 4WD vehicles and stopped at the 
preselected sites. Areas encountered in transit between initially selected sites, and areas of 
noteworthy or unusual significance, were sometimes added in the field as observation points. 
Also, observation points were frequently taken to mark the transition between vegetation 
types, with the intent of helping photointerpreters determine the edges of stands. A single 
observation point may have contained information about two or more stands. It was also 
possible for a given stand to be assessed in multiple places. Some stands of vegetation were 
remotely observed at a distance with the aid of binoculars. The location of these remote 
stands was determined using a compass and laser rangefinder. Field crew members recorded 
each location visited on a GPS unit and logged pertinent information on field sheets. 

In addition to the hardcopy plots and the GPS unit, the field crew also used the Collector 
application for ArcGIS on Android computer tablets to facilitate navigation and data collection. 
Imagery, roads and any other pertinent ancillary data were loaded onto the tablet prior to the 
field trip. The tablet was primarily used for navigation purposes, but when appropriate, 
observation points regarding vegetation were taken on the tablet, which were then used to aid 
in the mapping process. 

Trip 
No 

 
Dates 

 
Staff from: 

 
Location 

 
9 

September 10- 
11, 2015 

 
AIS 

Salton Sea Trough; Cargo Muchacho and 
Chocolate Mountains; Colorado River Floodplain 

(Subarea 6) 

 
10 

September 28 
- October 2, 

2015 

 
AIS 

Orocopia, Mule, Palo Verde, and Chuckwalla 
Mountains; Smoketree and Chuckwalla Valleys; 

Chuckwalla Bench  
(Subarea 6) 

 
11 

November 2 - 
6, 2015 

 
AIS 

Landers-Twentynine Palms; Cadiz Valley; 
Highway 66-Amboy Road Corridor; Bristol Lake 

(Subarea 5) 

 
12 

December 2-3, 
2015 

 
AIS 

Salton Sea Trough; Rice Valley 
(Subareas 5, 6) 
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At many observation points, the crew took digital color ground photos. The photo number, 
photo direction, corresponding field point, and other pertinent information were recorded and 
available for reference during the mapping effort. The field data and ground photos were 
essential for correlating conditions seen on the aerial imagery to conditions on the ground. 

Field crews from AIS collected approximately 574 reconnaissance observations as shown in 
Figure 11. 

Figure 11: Location of Reconnaissance Observation Points 

 
The blue points represent AIS reconnaissance 
observations. 

 

2.5 Photointerpretation Mapping Procedures 

There are two distinct aspects of the photointerpretation mapping process. In what can be 
ŎŀƭƭŜŘ ǘƘŜ έǇƘƻǘƻƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ǇǊƻŎŜǎǎΣέ ǘƘŜ ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŜǊ applies his or her 
understanding of photo signature and knowledge of the geographic characteristics of ground 
features to formulate a reasoned decision about how to represent a feature and what to call it. 
¢ƘŜ άƳŀǇǇƛƴƎ ǇǊƻŎŜǎǎέ involves the creation of the digital geodatabase through the use of 
computer hardware and software. In other words, the mapping process captures for 
subsequent users a permanent record of the results of the photointerpretation process. Both 
aspects happen simultaneously as a map is created. 
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2.5.1 Photointerpretation Process 

Photointerpretation is the process of identifying map units based on their photo signature. All 
land cover features have a photo signature. These signatures are defined by the color, texture, 
tone, size, and pattern exhibited on the aerial imagery. By observing the context and extent of 
the photo signatures associated with specific land cover types, the photointerpreter is able to 
identify and delineate the boundaries between plant communities or signature units. 

It should be noted that vegetation stature as well as the scale and resolution of the aerial 
imagery determine the visibility of individual plants, and the degree to which they can be 
ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŜŘΦ ¢ǊŜŜǎ ŀƴŘ ǎƘǊǳōǎ ŀǊŜ ǳǎǳŀƭƭȅ ǾƛǎƛōƭŜ ŀǎ ƛƴŘƛǾƛŘǳŀƭǎ ƻƴ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ ŘƛƎƛǘŀƭ 
imagery. However, grasses (other than bunch grass clumps) are rarely seen as individual plants. 

Environmental factors such as elevation, slope, and aspect also play an important part in the 
ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ ǇǊƻŎŜǎǎΦ YƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜǎŜ ŦŀŎǘƻǊǎΣ ŀƴŘ Ƙƻǿ Ǉƭŀƴǘ 
communities respond to them, guides a photointerpreter in choosing from among Alliances 
with similar photo signatures. Beyond this, such knowledge enables vegetation mappers to 
create biogeographical models of expected vegetation communities where the vegetation 
types are indistinct on the imagery. This ecological approach produces a more accurate 
product than would be created by relying solely on extracting information from the imagery, 
which is subject to variations in clarity and ground conditions. 

The detailed descriptions of each vegetation type found in Chapter 3 include numerous 
examples of the types of information the photointerpreters incorporate into their 
understanding of the models. To give some examples, one shrub Alliance may favor rocky 
slopes, while another is found at the perimeters of dry lakes. Some Alliances flourish on 
disturbed sites, while others cannot tolerate the cool temperatures at higher elevations. And, 
some Alliances are ubiquitous and found in a variety of settings. 

The descriptions also discuss the relative percent cover of various plant species in the Alliance. 
Frequently, complicated relationships exist between the relative covers of plants, such as in 
Alliances named for indicator species having lower percent cover than other species present. 

Thus, both environmental setting and rules regarding relative cover factor into the intelligent 
delineation of vegetation polygons. 

2.5.2 Mapping Process 
Just as the use of mental models by experienced photointerpreters contributed to the 
ǇǊƻŘǳŎǘƛƻƴ ƻŦ ŀ ƘƛƎƘπǉǳŀƭƛǘȅ ǾŜƎŜǘŀǘƛƻƴ ƳŀǇΣ ǘƘŜ ǳǎŜ ƻŦ ǘǊƛŜŘπŀƴŘπǘǊǳŜ ƳŀǇǇƛƴƎ ǇǊƻŎŜŘǳǊŜǎ 
allowed for the map to be produced in a highly efficient manner. For example, the study area 
was divided into modules that corresponded to USGS 1:24,000 topographic quadrangles or 
portions thereof. This expedited project work flow by enabling several staff members to work 
on the mapping effort simultaneously. 

Each vegetation mapper brought one of the modules into his or her ArcMap session. Using an 
ƻƴπǎŎǊŜŜƴ ƘŜŀŘǎπǳǇ ŘƛƎƛǘƛȊƛƴƎ ƳŜǘƘƻŘΣ ǘƘŜ ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŜǊǎ ƘŀŘ ŀǘ ǘƘŜƛǊ ŘƛǎǇƻǎŀƭ ŀ ǎǳƛǘŜ ƻŦ 
standard and custom ArcMap tools to facilitate the creation of polygons. The photointerpreters 
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generally viewed the imagery at scales ranging from 1:1000 to 1:3000. They used variations in 
signature to draft boundaries separating areas of different vegetation types and/or distinct 
categories of percent cover of several stature levels. To assist in boundary placement and 
coding decisions, photointerpreters also referenced supplemental imagery, vegetation field 
data, and other data such as elevation contours and fire history. These sources were displayed 
in the ArcMap sessions as needed. 

Photointerpreters assigned each polygon the appropriate attribute code string: Vegetation 
Type (Map Unit), six different Percent Cover types, Exotics, Roadedness Disturbance, 
Development Disturbance, Anthropogenically Altered Disturbance, Altered Hydrologic Regime 
Modifier, Olneya tesota ς Parkinsonia florida (OLTE_PAFL) Presence Modifier, Land Use, and 
Method ID. The map classification is presented in Appendix A. 

A custom menu enabled code values to be assigned efficiently, minimizing the possibilities for 
entry errors. The codes themselves were entered as numeric values, which are easier to input 
ŀƴŘ ƳŀƴƛǇǳƭŀǘŜ ǘƘŀƴ ŀƭǇƘŀƴǳƳŜǊƛŎ ŎƻŘŜǎ ƻǊ ŘǊƻǇπŘƻǿƴ ƳŜƴǳǎΦ bǳƳŜǊƛŎ ŎƻŘŜ ǾŀƭǳŜǎ ŀƭǎƻ 
allow for the hierarchical grouping of like vegetation communities, reminding the mapper at a 
glance which Alliances are found in a particular hierarchical grouping. Once the geodatabase 
neared completion, the numeric code values were replaced with the actual vegetation type 
names. 

¢ƘŜ ƳƻŘǳƭŜǎ ǿŜǊŜ ŜŘƎŜπƳŀǘŎƘŜŘ ŀƴŘ ŎƘŜŎƪŜŘ ŦƻǊ ƛƴǾŀƭƛŘ ŎƻŘŜǎ ŀƴŘ ǘƻǇƻƭƻƎȅ ŜǊǊƻǊǎΦ !ǎ 
mapping progressed, modules within a subarea unit were joined together. These database 
ǳƴƛǘǎ ǿŜǊŜ ǎǳōƧŜŎǘ ǘƻ ŦǳǊǘƘŜǊ ǇǊƻŎŜǎǎƛƴƎΣ ŜŘƎŜπƳŀǘŎƘ ŎƘŜŎƪǎΣ ŀƴŘ ǊŜǾƛŜǿ ōȅ ŀ ǎŜƴƛƻǊ ǎǘŀŦŦ 
member before being delivered to VegCAMP for AA allocation, prior to AA data collection by 
CNPS. Quality control procedures implemented during the mapping effort and before final 
delivery of the data improved the consistency and accuracy of the overall database. Quality 
control and accuracy assessment will be discussed in greater detail in later sections of this 
report. 

2.5.3 Mapping Criteria 
As discussed above, reference sources, photointerpretation training, knowledge of vegetation 
communities, as well as the use of appropriate GIS tools, are all essential in creating a quality 
vegetation map. However, without the establishment and refinement of mapping criteria, a 
given vegetation map could be riddled with discrepancies, as different staff members approach 
the task with different assumptions and styles. Guidelines and rules regarding exceptions, 
special situations, and minimum feature size are discussed and disseminated to all staff 
members before and during the mapping effort. This creates a clear and consistent product. 

Establishing criteria also makes the mapping process more efficient, as individual 
photointerpreters do not have to pause too long to consider how best to capture the more 
common ambiguous situations that are confronted. 

The specific criteria for each attribute type are discussed below under the appropriate heading. 
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2.5.3.1 Vegetation Type (Map Unit) 

¢ƘŜ Ŧƛƴŀƭ ƳŀǇ Ŏƻƴǘŀƛƴǎ тт !ƭƭƛŀƴŎŜǎ ŀƴŘ !ƭƭƛŀƴŎŜπƭŜǾŜƭ ǘȅǇŜǎ ǎǳŎƘ ŀǎ tǊƻǾƛǎƛƻƴŀƭ !ƭƭƛŀƴŎŜǎΣ {ŜƳƛπ
natural Stands, and Mapping Units, and 11 miscellaneous classes relating to features such as 
agriculture, water, and urban disturbance. When the photointerpreter could not confidently 
ŎƭŀǎǎƛŦȅ ŀ ǇƻƭȅƎƻƴ ŀǘ ǘƘŜ !ƭƭƛŀƴŎŜ ƭŜǾŜƭΣ ǘƘŜ ǇƻƭȅƎƻƴ ǿŀǎ ŀǎǎƛƎƴŜŘ ŀ ōǊƻŀŘŜǊ DǊƻǳǇπƭŜǾŜƭ ƻǊ 
aŀŎǊƻƎǊƻǳǇπƭŜǾŜƭ ŎƻŘŜΦ ¢ƘŜǊŜ ŀǊŜ мл aŀŎǊƻƎǊƻǳǇ ŀƴŘ DǊƻǳǇ ƭŜǾŜƭ ǘȅǇŜǎ ƳŀǇǇŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅ 
area. This was most common with herbaceous communities, whose differences at the Alliance 
level are often not readily discernible on imagery. Each map unit is described in Chapter 3; the 
map classification is presented in Appendix A; and a summary table of polygon counts and 
acreage by map unit is presented in Appendix B. 
 
2.5.3.1.5 Vegetation Mapping Considerations 

Minimum polygon size is an important consideration when creating and viewing a vegetation 
geodatabase. The choice of an MMU is influenced by the clarity of the imagery, the purpose of 
the data, and time and budget constraints. MMU can vary for different categories of features 
being mapped. 

The map classification presented in Appendix A indicates the MMU for each map unit class. In 
this project, the MMU for upland vegetation is 10 acres. This encompasses the majority of the 
stands mapped. Exceptions were created for vegetation stands of special significance. In this 
mapping effort, riparian vegetation, wetlands, and certain wash types were mapped to a 1 acre 
MMU. Another exception to the upland vegetation MMU involved stands of allscale scrub 
(Atriplex polycarpa), California joint fir (Ephedra californica), and cheesebush (Ambrosia 
salsola) occurring in washes, where they were mapped with a 5 acre MMU. Where these three 
types occurred outside of washes, a 10 acre MMU was applied. Polygons representing land use 
were mapped with a 2.5 acre MMU, with the exception of the rural area near and around 
Twentynine Palms, where land use was mapped to 1.5 acres (see Appendix C for more detail). 

/5C²Ωǎ ƭƻƴƎπǊŀƴƎŜ Ǝƻŀƭ ƛǎ ǘƻ ƳŀǇ ǾŜƎŜǘŀǘƛƻƴ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ǎǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΦ ¢Ƙƛǎ ƛǎ 
accomplished as funding or need allows, one area or project at a time. The desert vegetation 
geodatabase created in this project is to be incorporated into the Statewide vegetation 
mapping effort. The general Statewide mapping criteria specifies an MMU of two acres, but an 
exception was made to map to a 10 acre MMU instead of two acres for desert vegetation 
types. 

In addition to the MMU variance with the Statewide classification, the desert mapping effort 
had a different set of criteria regarding percent cover. In Statewide mapping criteria, a life form 
generally needs to account for at least 8 to 10 percent cover in order for an Alliance of that life 
form to be mapped (Menke et al., 2011). In the desert, due to the sparse distribution of 
vegetation, the threshold for designating an Alliance of a certain life form is generally 2 to 3 
percent cover. However, tree types in the desert study area, such as the Fremont cottonwood 
(Populus fremontii), red willow (Salix laevigata) and black willow (Salix gooddingii) types, were 
mapped using a 5 to 10 ǇŜǊŎŜƴǘ ŎƻǾŜǊ ŎǊƛǘŜǊƛŀ ŘǳŜ ǘƻ ǘƘŜƛǊ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ ŘŜǎŜǊǘ ŀƴŘ ƴƻƴπŘŜǎŜǊǘ 
settings. 
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A summary of the minimum mapping units for this mapping effort is presented in Table 2. 

Table 2: Minimum Mapping Units 

Mapped Feature Minimum Mapping Unit 

Riparian vegetation; wetlands; certain wash types 1 acre 

Water: perennial streams and lakes/ponds, dammed ephemeral 
ponds, Colorado River Aqueduct, All American Canal, East 
Highline Canal, Coachella Canal 

 
1 acre 

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

Atriplex polycarpa, Ephedra californica and Ambrosia salsola in 
washes 

 
5 acres 

Upland vegetation 10 acres 

Vacant areas within settlements; agriculture and water within 
urban windows 

 
10 acres 

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

 
10 acres 

Urban windows 1 square mile 

 

The establishment of an MMU entails the need for making rules for aggregating stands below 
MMU. In general, similar life forms are aggregated together: ǘǊŜŜπŘƻƳƛƴŀǘŜŘ ǘȅǇŜǎ ŀǊŜ 
ŀƎƎǊŜƎŀǘŜŘ ǿƛǘƘ ƻǘƘŜǊ ǘǊŜŜπŘƻƳƛƴŀǘŜŘ ǘȅǇŜǎΣ ǎƘǊǳō ǘȅǇŜǎ ǿƛǘƘ ƻǘƘŜǊ ǎƘǊǳō ǘȅǇŜǎΣ ŀƴŘ 
herbaceous types with other herbaceous vegetation types. However, if possible, wetland 
vegetation types are not aggregated with upland types, even if they are in the same life form. 
Another guideline is that a unit below MMU is aggregated with the vegetation type that 
completely surrounds it. Finally, if a unit that is below MMU is the same life form as two 
adjacent larger stands, and the adjacent stand types are very dissimilar in environment, the 
unit may be aggregated with the more similar adjacent type. 

In addition to establishing MMU size, guidelines were established for the minimum mapping 
width (MMW) of a map polygon. The rule of thumb was to make the minimum width roughly 
half the width of a square MMU box. AIS made exceptions to map wetland types below the 
MMW in order to capture the vegetation along the Colorado River and the canals in the 
Imperial Valley area. The appropriate MMUs were still observed. As an example, because of the 
highly fractured and disturbed characteristics of the wetland and riparian vegetation 
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associated with (nearby and adjacent to) the East Highline and the All American Canals, the 
vegetation there was mapped to a 15 meter MMW, which is half the DRECP project standard 
width for 

riparian and wetland vegetation. This guideline did not preclude the creation of polygons 
where a small section fell below the minimum width, as long as the greater portion of the 
polygon met the stated criteria. 

Another type of mapping consideration pertains to sparsely vegetated to nonvegetated types. 
It was assumed that all vegetation polygons contained some unvegetated or barren areas. On 
the other hand, sparsely vegetated to nonvegetated types were not mapped in the database 
unless they met the minimum mapping resolution and could exist as standalone polygons. 
Examples of these include: Unvegetated wash and river bottom Mapping Unit, Massive 
sparsely vegetated rock outcrop Mapping Unit, and Sparsely vegetated playa (Ephemeral 
annuals) Mapping Unit. 
 
2.5.3.1.6 Miscellaneous Classes 

¢ƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ƭŀƴŘ ǳǎŜ ƛǎ ǎƻƳŜǘƛƳŜǎ ŎƻƳǇƭƛŎŀǘŜŘΦ ¢Ƙƛǎ ǇǊƻƧŜŎǘΩǎ 
mapping classification is structured to accommodate these complications. As mentioned above, 
some of the Vegetation Type (Map Unit) categories were reserved for land use types such as 
agriculture, urban disturbance, and water features. However, Land Use was also an attribute of 
vegetation polygons, along with Exotics, Roadedness Disturbance, etc. A polygon that had a 
land use code value in Vegetation Type (Map Unit) was automatically populated with a 
corresponding land use code value in the Land Use layer. 

Why represent land use in two different ways? It has to do with the possibility of natural 
vegetation and land use occurring on the same plot of land. For instance, in the desert setting, 
this may involve a residential area with houses and natural vegetation intermingled. For 
planning purposes it is important to represent the housing as well as showing the continuity of 
a natural vegetation community. With the existence of the Land Use layer, a polygon can be 
coded as the Joshua tree woodland Alliance ς a vegetation type ς but in the Land Use layer, the 
same polygon can be coded as having an Urban component. If only a vegetation layer were 
mapped, the photointerpreter would have to choose between calling out a vegetation type or 
a land use. One or the other would be lost. Modifications to the mapping rules for this scenario 
do exist in certain areas and are described in Appendix C. 

Lƴ ǘƘƛǎ ǇǊƻƧŜŎǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŀƴ άǳǊōŀƴ ǿƛƴŘƻǿέ ǿŀǎ ŀƭǎƻ applied. Urban window, one of the 
Miscellaneous Classes in the vegetation map unit classification, is defined as a fully developed 
ŎƻƴǘƛƎǳƻǳǎ ŀǊŜŀ ƻŦ ōǳƛƭǘπǳǇ ŀƴŘ ŘƛǎǘǳǊōŜŘ ƭŀƴŘǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻƴŜ ǎǉǳŀǊŜ ƳƛƭŜ ƛƴ ǎƛȊŜΦ bŀǘǳǊŀƭ 
vegetation stands may exist within an urban window, but they generally are not viable 
candidates for mitigation due to the surrounding urbanization. Therefore, natural vegetation 
was not mapped within an urban window unless it formed an area at least 10 acres in size and 
was not split by roads or other manmade features. Other special criteria rules developed for 
representing features in or adjoining urban windows are described in Appendix C. 
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Agriculture was another type of feature covered in the Miscellaneous Classes. Woody 
agriculture (orchards, vineyards) was distinguished from row agriculture. An important 
consideration in mapping agriculture in the desert is deciding whether a plot of land that was 

farmed in the past should still be considered as active agriculture. A currently inactive plot of 
agricultural land may have been abandoned permanently, or it may just be in a fallow phase 
before farming resumes. To handle the uncertainty in such cases, a decision was made to 
review image sets covering the years 2009 to 2014. If the imagery showed that the land had 
been actively farmed in any of those years, then it was mapped as agriculture. 

Because of its importance in the desert setting, water was mapped with an MMU of one acre. 
Distinctions were made between perennial stream channels, lakes and ponds, aqueducts and 
canals (including the Colorado River Aqueduct, Coachella Canal, All American Canal, and the 
East Highline Canal), and water impoundment features. 

It should be noted that percent cover was not evaluated for most of the Miscellaneous Classes. 
A thorough discussion of the rules applied to each of the Miscellaneous Classes can be found in 
Appendix C. 
 

2.5.3.2 Percent Cover 
Percent cover, also referred to as άŘŜƴǎƛǘȅΣέ is a quantitative estimate of the aerial extent of the 
living plants for each vegetation layer within a stand. Cover is the primary metric used to 
quantify the importance or abundance of a life form and/or species. 

Photointerpreters assessed the total cover of vegetation associated with each of the following: conifers, 
hardwoods, Joshua trees, trees as a whole (including Joshua trees), shrubs, and herbaceous plants. 
Appendix D includes six tables that present the ranges of percent cover used for each of these categories, 
along with relevant notes. These tables are adapted from 2012 Vegetation Map in Support of the Desert 
Renewable Energy Conservation Plan, Interim Report 1.1 (VegCAMP, 2012). 

To determine the vegetative cover, photointerpreters assigned percentages to the different 
life forms visible on the imagery, including nonvegetated areas. The total percent cover of 
trees, shrubs, herbaceous and nonvegetated areas had to add up to 100 percent. The cover 
percentages were then converted into the appropriate cover category. 

Photointerpreters formed separate polygons when there were changes from one cover class to 
another within a vegetation type or mapping unit as long as the resulting polygons were at 
least double the size of the applicable MMU. A given vegetation polygon might have been 
subdivided due to cover differences regardless of which strata the cover difference occurred 
in. For example, two adjacent polygons in the geodatabase may have had the same hardwood 
ǘǊŜŜ ǾŜƎŜǘŀǘƛƻƴ ǘȅǇŜ ŀǎǎƛƎƴŜŘ ōǳǘ ŘƛŦŦŜǊŜƴǘ ŎƻǾŜǊ ŎŀǘŜƎƻǊƛŜǎ ŦƻǊ ǎƘǊǳōǎ όŦƻǊ ŜȄŀƳǇƭŜΣ Ҕлπм҈ 
versus Ҕрπмр҈ύΦ 

The photointerpreters considered the coverage pattern of each life form before assigning a 
cover code to the polygon. To ensure consistency, it was helpful to compare percent cover 
ǾŀƭǳŜǎ ƻŦ ǇƻƭȅƎƻƴǎ ǿƛǘƘ ŎƭǳƳǇŜŘ ŀƴŘ ǳƴŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘ ǾŜƎŜǘŀǘƛƻƴ ǘƻ ǘƘƻǎŜ ƻŦ ǎƛƳƛƭŀǊπǎƛȊŜŘ 
polygons with an even distribution of plant cover. 
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2.5.3.2.1 Percent Cover Mapping Considerations 

It is important to note that the photointerpreters could only accurately quantify the vegetation 
ǘƘŀǘ ƛǎ ǾƛǎƛōƭŜ ƻƴ ǘƘŜ ŀŜǊƛŀƭ ƛƳŀƎŜǊȅΦ ¢ƘŜǊŜŦƻǊŜΣ άōƛǊŘΩǎ ŜȅŜέ ǘƻǘŀƭ ŎƻǾŜǊ ǿŀǎ ƳŀǇǇŜŘΣ ƳŜŀƴƛƴƎ 
that the cover of understory layers which were obscured by overstory layers was not included. 
For this reason, total cover for shrubs and herbaceous plants may be underestimated if their 
extent was hidden under the crowns of trees and may differ from assessments done on the 
ground by field crews. 

Where the cover of a particular life form is very sparse, it can be difficult to decide between a 
ŎƻǾŜǊ Ŏƭŀǎǎ άлέ όbƻƴŜ ƻǊ bƻǘ ƻōǎŜǊǾŀōƭŜύ ŀƴŘ άмέ όҔл ǘƻ м ǇŜǊŎŜƴǘύΦ ¢ƘŜ ǇƘƻǘƻƛƴǘŜǊǇǊŜǘŜǊǎ 
looked for the consistent presence of very sparse types throughout a polygon before assigning 
ƛǘ ŀ ŎƻǾŜǊ Ŏƭŀǎǎ ƻŦ άмΦέ 

In the desert environment, it is rare for cover to exceed 25 percent. However, denser cover is 
sometimes found among riparian stands and tamarisk. Where overstory cover did happen to 
exceed 40 percent, it was considered too dense to give a reliable estimate of lower tier canopy 
or understory percent cover. In these situations the code assigned for percent cover for the 
ǳƴŘŜǊǎǘƻǊȅ ƭƛŦŜ ŦƻǊƳǎ ǿƻǳƭŘ ōŜ άbƻǘ ŀǇǇƭƛŎŀōƭŜκbƻǘ ŀǎǎƛƎƴŜŘΦέ ¢Ƙƛǎ ǎŀƳŜ ŎǊƛǘŜǊƛƻƴ ƛǎ ǳǎŜŘ ƛƴ 
the Statewide mapping effort. 

The date that the aerial photography mission is flown influences the percent cover assigned to 
vegetation types. Subsequent field verification and accuracy assessments must take into 
consideration the following factors that can cause apparent discrepancies between the percent 
cover evident on the imagery and percent cover seen in the field: 

¶ {Ŝŀǎƻƴŀƭƛǘȅ π ¢ƘŜ ǇŜǊŎŜƴǘ ŎƻǾŜǊ ƻŦ Ƴƻǎǘ Ǉƭŀƴǘǎ ƛǎ ǾŀǊƛŀōƭŜ ŘǳŜ ǘƻ ǘƘŜƛǊ ŀƴƴǳŀƭ ƎǊƻǿǘƘ 
cycle. Depending on whether the aerial imagery was taken during the wet season or the 
dry season, a mapped unit could show a different percent cover on the aerial imagery 
ǘƘŀƴ ƛǎ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ŀƴ ƻƴπǎƛǘŜ Ǿƛǎƛǘ ŀǘ ŀ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜ ƻŦ ǘƘŜ ȅŜŀǊΦ 5ƛŦŦŜǊŜƴŎŜǎ ƛƴ 
ƭŜŀŦƛƴŜǎǎ όŎƻƭŘ ŘŜŎƛŘǳƻǳǎΣ ŘǊƻǳƎƘǘ ŘŜŎƛŘǳƻǳǎύ Ŏŀƴ ŀŦŦŜŎǘ Ǉƭŀƴǘ ŎƻǾŜǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴΦ [ŜŀŦπ
ƻƴ ŎƻƴŘƛǘƛƻƴǎ ƻōǎŎǳǊŜ ǘƘŜ ǳƴŘŜǊǎǘƻǊȅΦ LƳŀƎŜǊȅ ƻŦ ƭŜŀŦπƻŦŦ ŎƻƴŘƛǘƛƻƴǎ ǿƻǳƭŘ ŀƭƭƻǿ 
photointerpretation of the understory, but make it difficult to identify the overstory 
species since there is no foliage present. 

¶ !ƴƴǳŀƭ ǾŀǊƛŀōƛƭƛǘȅ π ¢ƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ ƛƳŀƎŜǊȅ όǿŜǘ ǾǎΦ 
ŘǊƻǳƎƘǘ ȅŜŀǊǎΣ ŦƭƻƻŘƛƴƎΣ ŜǘŎΦύ Ƴŀȅ ŎƻƴǘǊŀǎǘ ǿƛǘƘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǎŜŜƴ ŘǳǊƛƴƎ ƻƴπǎƛǘŜ ŦƛŜƭŘ 
visits thus resulting in differences of the percent cover assigned to a polygon in the field 
versus those assigned during photointerpretation. 

¶ Dead vegetation ςWhen vegetation is dead, it is not counted in the cover class analysis; 
however, vegetation in a stressed phenology state is included in the cover class density. 
Both dead and stressed vegetation were encountered during this mapping effort. 
Determining the difference between dead and stressed vegetation solely through 
photointerpretation was difficult, so field information reflecting the conditions on the 
ground were used when possible. Where dead vegetation was so dense that it obscured 
the understory vegetation, then the understory vegetation cover class was coded with a 
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ǾŀƭǳŜ ǘƘŀǘ ŎƻǊǊŜƭŀǘŜŘ ǘƻ ŀ ǾŀƭǳŜ ƻŦ άbƻǘ ŀǇǇƭƛŎŀōƭŜκbƻǘ ŀǎǎƛƎƴŜŘΦέ CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ a 
tamarisk stand was mostly dead, but the living portion was a cover of 12 percent and the 
ŘŜŀŘ ǇƻǊǘƛƻƴ ǿŀǎ ŀ ŎƻǾŜǊ ƻŦ ор ǇŜǊŎŜƴǘΣ ƛǘ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǎƘǊǳō ŎƻǾŜǊ Ŏƭŀǎǎ ǾŀƭǳŜ ƻŦ άоέ όҔр 
ς 15%). Since the dead portion of the tamarisk stand and the living portion were dense 
ŜƴƻǳƎƘ ǘƘŀǘ ǘƘŜ ƎǊƻǳƴŘ ōŜƴŜŀǘƘ ŎƻǳƭŘƴΩǘ ōŜ ŜǾŀƭǳŀǘŜŘΣ ǘƘŜ ƘŜǊōŀŎŜƻǳǎ ŎƻǾŜǊ Ŏƭŀǎǎ 
ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǾŀƭǳŜ ƻŦ άфέ όbƻǘ ŀǇǇƭƛŎŀōƭŜκbƻǘ ŀǎǎƛƎƴŜŘύΦ 

2.5.3.3 Exotics 
Photointerpreters assigned each existing polygon a code reflecting the level of impact by exotic 
invasive species such as Mediterranean grass (Schismus spp.) or tamarisk (Tamarix spp.). 
Polygons were not created or split because of differences in the presence of exotics. Table 3, 
adapted from 2012 Vegetation Map in Support of the Desert Renewable Energy Conservation Plan, 
Interim Report 1.1 (VegCAMP, 2012), presents the map classes for Exotics. 

Table 3: Map Classes for Exotics 

Code Range 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. This is expected on desert 
pavement, very steep bouldery slopes, and coarse rocky slopes, with 
no tawny or reddish Schismus spp. signature, etc. 

 
 

 
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. Larrea tridentata-Ambrosia 
dumosa without high roadedness or degraded understory usually fall 
in this class. Schismus spp. or Tamarix spp. may be visible in relatively 
small discrete patches (less than half of the substrate signature), but 
do not present an extensive signature. 

 
 

 
2 

Exotics (particularly 
herbaceous) 

significant and cover 
may exceed 
dominant 

vegetation strata 
(relative cover 

<66%) 

 

 
Exotics are significant and cover may exceed the dominant vegetation 
ǎǘǊŀǘŀΦ ! άƘŀȊŜέ of Schismus spp. (tawny) is uniform in the understory 
of shrubby or tree overstory; or an ochre άƘŀȊŜέ of Brassica spp. is 
found in sandy soil. Areas of higher disturbance are likely to be in this 
category. 

 

 
3 

Stand characterized 
by exotics 

(vegetation type is 
άŜȄƻǘƛŎέύ όǊŜƭŀǘƛǾŜ 

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). Examples of this are stands of Arundo donax and Tamarix 
spp. 

9 
Not applicable/Not 

assigned 
Exotics are not applicable when the MapUnit is 9300, 9310, 9320, 9800, 
9801, 9803, 9804, 9805. 
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2.5.3.4 Roadedness Disturbance 

Roadedness Disturbance is defined as the level of impact in a polygon by paved and unpaved 
roads, off highway vehicle (OHV) trails, railroads, berms, and covered aqueduct. Impact is 
defined by the proportion of any polygon that is contiguously without these features, as shown 
in Table 4. The table is adapted from VegCAMP (2012). Roads following polygon boundaries 
were not included in the assessment. Each existing vegetation polygon was assigned a 
Roadedness Disturbance class. Polygons were not created or split because of differences in 
roadedness. 

The Roadedness Disturbance code reflects the combination of the amount of roads in the 
ǇƻƭȅƎƻƴ ŀƴŘ ǘƘŜ ǊƻŀŘǎΩ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŎƻƴǘƛƎǳƻǳǎ ǎǇŀŎŜ ǘƘŀǘ Ƙŀǎ ƴƻ ǊƻŀŘǎ ς that is, where the 
roads fall within the polygon. This definition of roadedness has the advantage of helping to 
identify roadless areas, but the disadvantage of being scale independent. For example, any 
polygon with a road more or less bisecting it will be assigned a code of Moderate, regardless of 
ǎƛȊŜΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ŀ ǾŜǊȅ ƭŀǊƎŜ ǇƻƭȅƎƻƴ ǿƛǘƘ ŀ άaƻŘŜǊŀǘŜέ wƻŀŘŜŘƴŜǎǎ 5ƛǎǘǳǊōŀƴŎŜ ŎƻŘŜ 
might still contain an extensive roadless area. 
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Table 4: Map Classes for Roadedness Disturbance 

Code Range Example 

0 None visible  

 
 
 
 

 
1 

 
 
 

 
Low: at least 2/3 (67% to 
100%) of the vegetation 
polygon area is roadless 

 

 
 
 
 
 

 
2 

 
 
 

 
Moderate: between 1/3 and 

2/3 (33% to 66%) of the 
vegetation polygon is 

intersected by roads of any 
kind 

 
 
 
 
 
 
 
 

 
3 

 
 
 
 
 
 

 
High: less than 1/3 (<33%) of 
the vegetation polygon lacks 

roads of any kind 

 

9 Not applicable/Not assigned Roadedness is not applicable when the MapUnit is 
9200, 9210, 9220, 9300, 9310, 9800, 9801, 9803, 
9804, 9805, 9320 (non OHV). 
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2.5.3.5 Development Disturbance 
Development Disturbance accounts for the level of impact by structures and settlements that 
are smaller than the MMU criteria for land use. Structures may include buildings, tanks, 
trailers, metal electrical towers, communication towers, and utility and mining structures. This 
attribute includes paved parking lots and collapsed structures. Note that it also includes debris 
such as junked vehicles, major trash dumping, etc., the removal of which could result in a 
vegetation stand that could be in very good to pristine ecological condition. Disturbance that 
does not involve these types of features is accounted for in Anthropogenically Altered 
Disturbance. Polygons were not created or split because of differences in development 
disturbance, but existing vegetation polygons were assigned a Development Disturbance class. 
Table 5, adapted from Appendix F of 2013 California Desert Vegetation Map and Accuracy 
Assessment in Support of the Desert Renewable Energy Conservation Plan (VegCAMP, 2013), 
presents the map classes for Development Disturbance. 

Table 5: Map Classes for Development Disturbance 

Code Range Discussion 

0 None visible There are no noticeable junk piles, isolated homes, structures, 
etc. within the polygon. 

1 Low; less than 2% of 
polygon affected 

Junk piles, structures, cement pads, etc. are inconsistently 
distributed at very low density. 

 
2 

Moderate; between 
2% to 5% of the 
polygon affected 

Multiple examples of dispersed junk, buildings, or other 
structures, etc. are visible throughout the polygon. There 
may be a dense concentration of development within a single 
or few parts of the 
vegetation polygon. 

 

 
3 

 
High; more than 5% 
of polygon affected 

Multiple examples are evenly distributed in a vegetated 
polygon; typically meets the 2.5 acre threshold to map a 
ά.ǳƛƭǘ-ǳǇ ŀƴŘ ¦Ǌōŀƴ 5ƛǎǘǳǊōŀƴŎŜέ όфоллύ ǇƻƭȅƎƻƴΦ IƻǿŜǾŜǊΣ 
mines or open pits coded as 9300 may be assigned a 
Development Disturbance code of 0, 1, 2, or 3 depending on 
the amount of structures or debris present in the polygon. 

9 Not applicable/Not 
assigned 

Development Disturbance is not applicable when the 
MapUnit is 9200, 9210, 9220, 9801. 

 

2.5.3.6 Anthropogenically Altered Disturbance 
This indicates the level of impact on vegetation through tillage, scraping, grazing, mining, etc. 
Disturbance from structures, pavement, or debris is not included here but is addressed in 
Development Disturbance. Anthropogenically Altered Disturbance captures past disturbances 
in the landscape that are still visible through their impact on vegetation, but do not have 
enough of an impact to change the vegetation type or percent cover range. For example, 
striations from former cultivation may be present on parcels of land that have not been under 
agriculture for decades. Anthropogenically altered disturbance is typically bounded by a 
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ǎǘǊŀƛƎƘǘπƭƛƴŜ ŦŜŀǘǳǊŜ ǎǳŎƘ ŀǎ ŀ ŦŜƴŎŜƭƛƴŜ ƻǊ ǊƻŀŘΣ ƛƳǇƭȅƛƴƎ ƳŀƴπƛƴŘǳŎŜŘ ŀŎǘƛǾƛǘȅΦ bƻǘ ƛƴŎƭǳŘŜŘ 
are small clearings caused by OHV traffic at road intersections, fire effects, and powerline 
tower pedestal clearings. 

Polygons were not created or split because of differences in anthropogenically altered 
disturbance, but existing vegetation polygons were assigned one of the classes presented in 
Table 6, which was adapted from Appendix F of VegCAMP (2013). 

Table 6: Map Classes for Anthropogenically Altered Disturbance 

Code Range Discussion 

0 None visible No ghost lines of tilling, differential effects of 
enclosure/exclosure fencing, effects of grazing/browsing, 
etc. are visible. 

 

 
1 

Less than 33% of 
polygon is affected 

and/or impact is seen 
but does not affect 

vegetation cover or type 

 
Less than 1/3 of a vegetation polygon has visible 
evidence of clearing, prior agricultural activity or other 
effects. 

2 Between 33% to 66% of 
polygon is affected 

A vegetation polygon has more than 1/3 but less than 
2/3 visible effects of clearing, prior agricultural or other 
effects. 

3 More than 66% of 
polygon affected 

A vegetation polygon has more than 2/3 visible effects of 
clearing, prior agricultural or other effects. 

9 Not applicable/Not 
assigned 

Anthropogenic alteration is not applicable when the 
MapUnit is 9801 or 9320 (caused by high OHV activity). 

 

2.5.3.7 Altered Hydrologic Regime Modifier 
This attribute denotes where a wash or sheet flow has been diverted from its natural path by 
restricted sheet flow or active channel flow crossing under a road, railroad, berm, etc., resulting 
in a ǾŜƎŜǘŀǘƛƻƴ ŘƛŦŦŜǊŜƴŎŜ ŘƻǿƴǎƭƻǇŜΦ ¢ƘŜ ŜŦŦŜŎǘ Ƴǳǎǘ ŎǊŜŀǘŜ ŀ ōƻǳƴŘŀǊȅπŦƻǊƳƛƴƎ ōǊŜŀƪ ƛƴ 
vegetation type, shrub cover, tree cover, or herbaceous cover along the impediment. The 
modifier is only attributed to the polygon downslope of the impediment. The upslope portion 
on the polygon boundary must at least in part follow the hydrologic impediment. Drainage 
ditches conveying flow off the side of a road (though often visible on imagery) are not 
ŎƻƴǎƛŘŜǊŜŘ ǳƴƭŜǎǎ ǘƘŜȅ ƳŀƪŜ ŀ ōƻǳƴŘŀǊȅπŦƻǊƳƛƴƎ ōǊŜŀƪ ƛƴ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴΦ 

Examples of how impediments can result in an observable difference in vegetation type or 
cover include: 1) washes have contracted or have been diverted or eliminated on the 
downslope side of the impediment, 2) natural sheet flow has been diverted, modified or 
eliminated on the downslope side, or 3) the impediment caused water from wash or sheet flow 
to be impounded upslope. 

Since the Altered Hydrologic Regime Modifier was applied only where mappable changes in 
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vegetation type or cover were observed across an impediment, an existing polygon was not 
split solely because part of it was subject to a diversion of surface flow. The map classes for 
Altered Hydrologic Regime Modifier are presented in Table 7. 

 

Table 7: Map Classes for Altered Hydrologic Regime Modifier 

Code Definition Discussion 

0 Not affected Neither the vegetation type nor percent cover is affected by 
hydrologic impediment that follows a portion of polygon 
boundary. 

 
1 

 
Affected 

Vegetation type and/or percent cover is affected by 
hydrologic impediment that follows polygon boundary. Only 
the polygon downslope from the impediment is considered 
affected. 

9 Not applicable/Not 
assigned 

Altered Hydrologic Regime Modifier is not applicable when 
the MapUnit is 9300, 9310, 9800, 9801, 9803, 9804, 9805. 

Figure 12 presents an example of polygons coded with the Altered Hydrologic Regime Modifier. 

 

Figure 12: Example of Polygons with the Altered Hydrologic Regime Modifier

 
This example shows portions of polygons (in red above) which were assigned an 
!ƭǘŜǊŜŘ IȅŘǊƻƭƻƎƛŎ wŜƎƛƳŜ aƻŘƛŦƛŜǊΦ ¢ƘŜ ŜƳōŀƴƪƳŜƴǘǎΣ ǘƘŜ ά±έ ǎƘŀǇŜŘ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ 
polygon, funnel sheet wash flow out of their natural channel into small diversion 
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ditches. The resultant hydrologic modification changes the vegetation, in this example, 
from a series of Olneya washes upslope (south) to a sparse cover of Larrea tridentata 
with a widely scattered sparse emergent cover of Olneya (to the north). 
 

2.5.3.8 Ironwood ς Blue Palo Verde Presence Modifier (OLTE_PAFL) 
This attribute denotes the consistent presence of ironwood (Olneya tesota) and/or blue palo 
verde (Parkinsonia florida) in mapped polygons within the study area, the only occurrence of 
which is in the Colorado Desert region and Arizona Upland subdivision of the Sonoran Desert. 
The modifier was added to accurately represent the vast expanses of sparse ironwood and/or 
blue palo verde emerging from the canopy of creosote bush, white bursage, and brittle bush 
shrub types on broad alluvial fans and bajadas, as well as in small rivulets dissecting sparsely 
vegetated desert pavement. 

The photointerpreters determined whether the polygon contained a presence of either or both 
of the two key species. Although cover can be in trace amounts (below 1 percent), it must be 
consistent across most of the mapped polygon. All polygons mapped as the Parkinsonia ŦƭƻǊƛŘŀπ 
Olneya tesota !ƭƭƛŀƴŎŜ ŀƭǎƻ ǊŜŎŜƛǾŜŘ ǘƘŜ h[¢9ψt!C[ ƳƻŘƛŦƛŜǊ ǾŀƭǳŜ ƻŦ άмέ όtǊŜǎŜƴǘύΦ 

Figure 13 presents an example where the modifier was applied, and Table 8 summarizes the 
map classes. 

Figure13: Example of Polygon with OLTE_PAFL Modifier 

 
The image at left represents an example of a portion of a Larrea tridentata ς Ambrosia dumosa 
Alliance polygon coded with the OLTE_PAFL modifier. Olneya tesota occurs consistently in the 
polygon as the larger, darker dots ranging in cover between 0.5 and 1 percent. By contrast, the 
image at right shows a Parkinsonia florida ς Olneya tesota Alliance stand in a wash. 

Table 8: Map Classes for OLTE_PAFL Modifier 

Code Definition Discussion 

0 Not present Mapped polygons do not have Olneya tesota or Parkinsonia florida 
present consistently throughout the stand in at least trace amounts. 

 
1 

 
Present 

Mapped polygons have Olneya tesota or Parkinsonia florida present 
consistently throughout the stand in at least trace amounts. 



41 

 

 

2.5.3.9 Land Use 

Land use is the human use of the land and is embodied through such features as urban 
centers, towns, mining, agriculture, and individual settlements. As mentioned in Section 
2.5.3.1.2, in this mapping effort land use was represented both as a possible vegetation class 
and as a separate attribute of a vegetated polygon. Every attempt was made to correlate the 
coding within both layers. 

A land use polygon was mapped if it was at least 2.5 acres in size. The criteria used for mapping 
land use are presented in Appendix C. 

The hierarchical format of the classification is such that more detailed classes may be added at 
lower levels of the hierarchy for future more detailed land use mapping efforts. For example, 
the Urban (1000) class could be subdivided further into Residential (1100), Commercial (1200), 
Industrial (1300), Transportation/Communication (1400), and so on. The land use code 
assignment was mostly at an Anderson Level I (Anderson et al., 1972) with lower levels for 
specific categories, as shown below: 

¶ 0000 = Not assigned/Not assessed 
¶ 1000 = Urban 

o 1436 = Water Transfer (major canals, aqueducts and agricultural channels) 
o 1850 = Wildlife Preserves & Sanctuaries 

¶ 2000 = Agriculture (includes nurseries) 
o 2100 = bƻƴπǿƻƻŘȅ Row & Field Crops 
o 2200 = Orchards & Vineyards 

¶ 9800 = Undifferentiated Water 
o 9810 = Water Impoundment Feature (includes settling ponds, salt evaporators, 

sewage treatment ponds, recharge basins; may or may not contain water at time 
of imagery) 

In this work effort, the definition of the 1436 land use code was expanded from applying only 
to the California and Colorado Aqueducts. It now includes major canals such as the Coachella, 
All American, and East Highline Canals. The canals and aqueducts are assigned a Map Unit code 
ƻŦ άaŀƧƻǊ /ŀƴŀƭǎ ŀƴŘ !ǉǳŜŘǳŎǘǎέ όфулпύΦ ¢ƘŜ ƭŀƴŘ ǳǎŜ ŎƻŘŜ ƻŦ мпос ǿŀǎ ŀƭǎƻ ŀǇǇƭƛŜŘ ǘƻ 
mappable corridors in the agricultural areas of the Imperial Valley that contained one or more 
agricultural channels (on the topographic maps, these are often lateral drains that have been 
named). These corridors in the agriculture areas are coded with a Map Unit value of 
ά!ƎǊƛŎǳƭǘǳǊŜέ όфнллύΦ 

The Wildlife Preserves and Sanctuaries (1850) land use code was added for this work effort to 
denote the managed wetlands in the Imperial Wildlife Area, near the Wister Unit. 

2.5.3.10 Method ID 
This attribute was used to indicate how the MapUnit coding decision was reached for a polygon 
by identifying what type of field data (if any) was used to support the vegetation type 
ŀǎǎƛƎƴƳŜƴǘΦ CƻǊ ǇƻƭȅƎƻƴǎ ǘƘŀǘ ŘƛŘ ƴƻǘ ƘŀǾŜ ŀƴȅ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Ǉƻƛƴǘ ŘŀǘŀΣ ǘƘŜ ǾŀƭǳŜ ƻŦ άǇƘƻǘƻ 



42 

 

 

ƛƴǘŜǊǇǊŜǘŀǘƛƻƴέ ǿŀǎ ŀǎǎƛƎƴŜŘΦ 

The following is a list of the values used: 
1 π Rapid Assessment (current project) 
2 ς Relevé 
3 π Field Verification 
4 π Photo Interpretation 
5 π Adjacent Stand: Information or Ground Photo 
6 π Reconnaissance (current project) 
7 π Other Information 
8 π Older Plot Data 
9 π Older Recon Data 
10 - Accuracy Assessment 
60 - Additional Recon Information 

2.5.4 Quality Control 
Quality control was an iterative process, conducted at many phases of the mapping effort. For 
the entire duration of the project, photointerpreters consulted with one another as each 
module was mapped. This sharing of perspectives and examples ensured consistency in the 
mapping decisions made throughout the study area. 

Completed modules were subjected to a series of automated checks. Any instances of invalid 
codes, uncoded polygons, adjoining polygons with the same code, or topology problems were 
flagged for correction by the photointerpreter. Another type of automated check verified that 
illogical combinations of codes were not used. For instance, a polygon coded as a Joshua tree 
ǘȅǇŜ ŎƻǳƭŘ ƴƻǘ ƘŀǾŜ ŀ άbƻƴŜ ƻǊ bƻǘ ƻōǎŜǊǾŀōƭŜέ ŎƻŘŜ ƛƴ tŜǊŎŜƴǘ /ƻǾŜǊ ōȅ WƻǎƘǳŀ ¢ǊŜŜΦ 

Additionally, each photointerpreter reviewed his or her completed module for consistent 
application of codes and MMU considerations. When adjoining completed modules were ŜŘƎŜπ 
matched, any mapping discrepancies found at the edges between modules were corrected 
ŀƴŘΣ ƛŦ ƴŜŎŜǎǎŀǊȅΣ ŎƘŀƴƎŜǎ ǿŜǊŜ ŀǇǇƭƛŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƳƻŘǳƭŜǎΦ ¢ƘŜ ǎŀƳŜ ƘŜƭŘ ǘǊǳŜ ŦƻǊ ŜŘƎŜπ 
matching to the area previously mapped for DRECP. 

When all the modules in a subarea unit were joined together, a senior photointerpreter 
reviewed the data for registration of linework to the base imagery and for code accuracy and 
consistency. Automated final checks were again conducted for invalid codes and code field 
ŎƻǊǊŜƭŀǘƛƻƴǎΦ ¢ƻǇƻƭƻƎƛŎŀƭ ŜǊǊƻǊǎ ǿŜǊŜ ŎƘŜŎƪŜŘΣ ŀǎ ǿŜǊŜ ŀƴȅ ŜŘƎŜπƳŀǘŎƘ ǇǊƻōƭŜƳǎΦ !ƴƻǘƘŜǊ 
round of quality control was conducted after AA results had been applied to each of the 
subarea units. 

²ƘŜƴ ŜŘƎŜπƳŀǘŎƘƛƴƎ ǘƻ ǇǊŜǾƛƻǳǎƭȅ ƳŀǇǇŜŘ ŀǊŜŀǎ ƛƴ ǘƘŜ 5w9/t ǎǘǳŘȅΣ ŜǾŜǊȅ ŜŦŦƻǊǘ ǿŀǎ ƳŀŘŜ 
to make the transition as seamless as possible. Occasionally discrepancies were encountered, 
so the following guidelines were established to handle them: 

1. If ǘƘŜ ŜŘƎŜπƳŀǘŎƘ ŘƛŦŦŜǊŜƴŎŜǎ ŀǊŜ minor ς small offset in boundary placement 
preference, judgment call in code assignment, only a small polygon in the current 
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project is affected, etc. ς match the data in the current project to the previously 
mapped area. 

2. LŦ ǘƘŜ ŜŘƎŜπƳŀǘŎƘ ŘƛŦŦŜǊŜƴŎŜ ƛƳǇŀŎǘǎ ŀ ǎƳŀƭƭ ǇƻƭȅƎƻƴ ŀǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ 
mapped area, which attaches to a large polygon in the current project, and the coding 
on the prior map would possibly be wrong for the current large polygon: 

a. In most cases, it will be preferable to change the code in the previously mapped 
area to match the current data. 

b. In some cases, it may be preferable to leave the previously mapped data as is. 

3. LŦ ǘƘŜ ŜŘƎŜπƳŀǘŎƘ ŘƛŦŦŜǊŜƴŎŜ ƛƳǇŀŎǘǎ ŀ ƭŀǊƎŜ ǇƻƭȅƎƻƴΣ ƛƴ ŜƛǘƘŜǊ ƻǊ ōƻǘƘ ŘŀǘŀōŀǎŜǎΣ ƛƴ 
most cases it will be preferable to feather in a code change by adding a boundary in the 
current dataset close to the study area boundary. If possible, use a natural feature to 
create the break. 

4. 9ŘƎŜπƳŀǘŎƘƛƴƎ the Method ID attribute: 

a. For polygons in the current dataset that are relatively small extensions of 
polygons in the old project: apply the Method ID value from the old project. 

b. For polygons in the current dataset that have data points, but the continuation of 
the polygon in the previously mapped area did not: use the appropriate Method 
ID for the current polygon and update the Method ID in the old project. 

At the end of the project, all of the individual database units were joined together into the final 
geodatabase that included the areas previously mapped for DRECP. One last quality control 
review, conducted on this completed geodatabase prior to the final delivery, ensured that the 
database was seamless and had been processed correctly. 

2.6 Accuracy Assessment 

Accuracy assessment begins with the allocation of polygons selected to be visited in the field. 
The allocations were performed by VegCAMP and designed to ensure that a representation of 
most, if not all, of the mapped vegetation types were assessed. The allocated polygons were 
chosen in part based on their accessibility by road. Vegetation stands within the selected 
polygons were then assessed in the field and the findings were recorded by CNPS field crews. 

From October 2015 through March 2016, CNPS made 574 field accuracy assessments. Field 
assessments were conducted by CNPS soon after the joined subareas were delivered to CDFW 
and allocation polygons were selected. 

In the office, data from the field AA forms were entered into an Access database by CNPS staff. 
VegCAMP ecologists using the field survey Access database and accompanying ground photos 
scored the vegetation type recorded by the photointerpreter. Cover and disturbance attributes 
were not scored, but the findings were provided as feedback to the photointerpreters. 
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Each assessment could receive a maximum of 5 points, with points given depending on how 
closely the photointerpreter (PI) matched the type reported from the AA. Table 9, adapted 
from VegCAMP (2013), shows how these points were assigned. 

Table 9: Accuracy Assessment Scoring Criteria 

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 call and Final call. This was used when 
cover values of the dominant or indicator species were close to the values 
that would key to the tLΩǎ type (e.g., an AA call of Yucca brevifolia Alliance 
for a stand with 1% evenly distributed Yucca brevifolia over Larrea 
tridentata-Ambrosia dumosa would get this score if the PI call was Larrea 
tridentata-Ambrosia dumosa Alliance with <1% Yucca brevifolia). 

 

 
4 

D Correct Macrogroup 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 Division. 2 

 
G 

Some floristic/hydrologic similarity. This addresses cases in which the 
mapped and the assessed vegetation type had different diagnostic species, 
but bore 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 Life form. 1 

I No similarity above Formation and incorrect life form. 0 

J Survey removed because significant change in polygon (e.g., the stand was 
burned, developed, or cleared since the date of the base imagery). 

No 
score 

K Survey removed because inadequate portion (<10%) of the polygon was 
viewed by the AA field crew. 

No 
score 

L Survey removed because field/PI data is 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 where 
the AA call was the same at multiple points). 

No 
score 

Once a subarea had been scored, the accuracy assessment results were reviewed by senior 
photointerpreters. In some cases the photointerpreter ŦƭŀƎƎŜŘ ŀ ǎǇŜŎƛŦƛŎ !! ŦƛƴŘƛƴƎ ŦƻǊ Ŧƻƭƭƻǿπ 
up discussion and review with the AA ecologist staff, resulting in either accepting or modifying 
the AA call or throwing the AA point out of the analysis. Once AA review was completed, the 
photointerpreters revised the polygons based on the AA results. 
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The database received an overall accuracy score of 91.90%. However, because the geodatabase 
was modified based on AA results prior to finalization, the accuracy of the completed overall 
map is actually higher (by an undetermined amount). A more detailed discussion of accuracy 
assessment, including user and producer accuracy, can be found in Addendum to the 2013 
California desert vegetation map and accuracy assessment in support of the Desert Renewable 
Energy Conservation Plan. Final Report. (VegCAMP, 2016). 
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CHAPTER 3: Map Unit Descriptions 

 

Explanation of Map Unit Descriptions 

This chapter contains descriptions for each of the Vegetation Types (Map Units) represented in 
ǘƘŜ Ŧƛƴŀƭ ƎŜƻŘŀǘŀōŀǎŜ ŦƻǊ ǘƘŜ нлмпπнлмс ǇǊƻƧŜŎǘΣ ǿƘƛŎƘ ƛǎ ŀƴ ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ нлммπ
2012 vegetation mapping effort. Please refer to Chapter 3 of Menke et al. (2013) for map unit 
descriptions covering the original mapping project area. 

The descriptions for the majority of vegetation types have the following components: 

A screenshot of aerial imagery and a ground photo are featured on the first page. The 
screenshots give the reader a sense of the photo signatures. The stand of vegetation being 
described is outlined in red. The ground photos, taken by staff during field visits, show the 
appearance of the plants on the landscape. 

The second page includes a Description, which discusses the expected locations, percent cover 
considerations, and other factors; Photointerpretation Signature, which describes the tone, 
texture, pattern, etc. commonly seen on the aerial imagery; and a listing of Types with Similar 
Photointerpretation Signatures. The signature traits that differentiate each vegetation type in 
the list from the vegetation type being described are addressed. 

Following the Types with Similar Photointerpretation Signatures is a distribution map and a 
brief discussion of the Distribution of the vegetation type in the study area. For vegetation 
types with only a few, small polygons in the entire study area, the size of the polygons on the 
distribution map was enhanced so that their locations could be seen. The distribution map 
shows the vegetation type occurrence in the current mapping effort, the нлмоπнлмп Rice Valley 
9ȄǘŜƴǎƛƻƴ ƳŀǇǇƛƴƎΣ ŀƴŘ ǘƘŜ ƻǊƛƎƛƴŀƭ нлммπнлмн ƳŀǇǇƛƴƎ ǇǊƻƧŜŎǘΦ 

Following the distribution map discussion is an elevation range chart showing the percentages 
of elevation values for a given vegetation type within the study area. This was derived by 
extracting the elevation data (10 meter pixels) from the Digital Elevation Models (DEMs) in the 
National Elevation Dataset, available from the USGS, using the areal extent of the vegetation 
type. Along the vertical axis is the percentage of pixels occurring in the established elevation 
ranges. Along the horizontal axis are the elevation ranges, in increments of 250 meters. Note 
that elevation values below sea level are included in the 0 to 250 meter elevation range. This 
chart is not an elevation profile of the vegetation type, nor does it represent the geographic 
distribution of its elevation range. The chart includes the full extent of the vegetation type as 
ƳŀǇǇŜŘ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ƳŀǇǇƛƴƎ ŜŦŦƻǊǘΣ ǘƘŜ нлмоπнлмп wƛŎŜ ±ŀƭƭŜȅ 9ȄǘŜƴǎƛƻƴΣ ŀƴŘ ǘƘŜ ƻǊƛƎƛƴŀƭ 
нлммπнлмн ƳŀǇǇƛƴƎ ǇǊƻƧŜŎǘΦ 

Descriptions for vegetation types in the Miscellaneous Classes are similar to the standard 
descriptions, but the ground photo, list of Types with Similar Photointerpretation Signatures, 
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and elevation range chart have been omitted. 

Some vegetation types have a very limited presence in the study area at sizes above MMU. For 
these types it was not possible to formulate the standard ƛƴπŘŜǇǘƘ descriptions. Instead, they 
are represented only with a distribution map (with enhanced polygons) and a brief discussion. 
Lƴ ƻǘƘŜǊ ŎŀǎŜǎΣ ǎƻƳŜ ƻŦ ǘƘŜǎŜ ƭƛƳƛǘŜŘ ǘȅǇŜǎ ŀǊŜ ƳƻǊŜ ǇǊŜǾŀƭŜƴǘ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ нлммπнлмн 
mapping area. In these instances, they are again represented here only with a distribution map 
(with enhanced polygons) and a brief discussion. Please refer to Menke et al. (2013) for the full 
map unit descriptions. 
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1122 ï Juniperus californica Alliance 
California juniper woodland Alliance 

 

 

DISTRIBUTION: Within the original study area, Juniperus californica occurs exclusively along 
the Foothills and adjacent fans of the Transverse Ranges from the Little San Bernardino 
Mountains west to the Sierra Pelona, and in similar settings in the Tehachapi Mountains. In the 
Western Mojave Desert, stands descend slightly on to lower slopes in the Antelope Valley at 
ŜƭŜǾŀǘƛƻƴǎ Řƻǿƴ ǘƻ нрлл ŦŜŜǘ όтсл ƳŜǘŜǊǎύΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǘƘƛǎ ǘȅǇŜ ƛǎ 
found only in one small area at the 4500 foot level (1370 meters) adjacent to the Bighorn 
Mountain & Whitewater River National Recreation Area. 
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1311 ï Pinus monophylla Alliance 
Singleleaf pinyon woodland Alliance 

 

 

DISTRIBUTION: Pinus monophylla occurs in two disjunct stands in the original study area: the 
drier eastern population near Cushenbury Canyon in the San Bernardino Mountains, and the 
more extensive western stands ranging from north of Lone Pine Canyon west to Pleasant View 
wƛŘƎŜ ƛƴ ǘƘŜ {ŀƴ DŀōǊƛŜƭ aƻǳƴǘŀƛƴǎΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǘƘƛǎ ǘȅǇŜ ƛǎ ŦƻǳƴŘ 
ƻƴƭȅ ƛƴ ƻƴŜ ǎƳŀƭƭ ŀǊŜŀ ƻƴ ŀ ƴƻǊǘƘπǘǊŜƴŘƛƴƎ ǎƭƻǇŜ ŀǘ ǘƘŜ пплл Ŧƻƻǘ ƭŜǾŜƭ όмопл ƳŜǘŜǊǎύ ŀŘƧŀŎŜƴǘ 
to the Bighorn Mountain & Whitewater River National Recreation Lands. 
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1411 ï Populus fremontii Alliance 
Fremont cottonwood forest Alliance 

 

The photo depicts a stand of P. fremontii adjacent to the All American Canal north of Bard, 
California. 

 

The photo shows an emergent P. fremontii tree along the banks of the Mojave River. 



1411 ï Populus fremontii Alliance 
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DESCRIPTION: In this Alliance Populus fremontii is dominant or ŎƻπŘƻƳƛƴŀƴǘ with over 5 percent 
absolute cover in the tree canopy. Stands occur along streams, springs, and valleys with a 
subsurface water supply. P. fremontii occurs with Salix spp., Forestiera pubescens, and Baccharis 
spp. among other species. Stands ŎƻπŘƻƳƛƴŀǘŜŘ by tree willows such as Salix gooddingii or S. 
laevigata are mapped as this Alliance. Platanus racemosa and Salix laevigata, if present, are 
each usually less than 5 percent cover. S. gooddingii Ƴŀȅ ōŜ ŎƻπŘƻƳƛƴŀƴǘΣ ŀƴŘ ǎƘǊǳōōȅ Salix 
lasiolepis or Baccharis spp. may be present at low to high cover in the understory. 

PHOTOINTERPRETATION SIGNATURE: Stands occur in open to dense patches along riparian 
ŎƻǊǊƛŘƻǊǎΦ 5ǳǊƛƴƎ ƭŜŀŦπƻƴ ŎƻƴŘƛǘƛƻƴǎΣ ǎƛƎƴŀǘǳǊŜ ŎƻƭƻǊǎ ǊŀƴƎŜ ŦǊƻƳ ŀ ƳŜŘƛǳƳ ǘƻ ŘŀǊƪ ƎǊŜŜƴΦ 
Crowns are generally large and variable in shape, tending to be rounded with distinct edges. 
Taller trees in open settings yield distinct shadowing. During ƭŜŀŦπƻŦŦ conditions the signature has 
a light gray to white, wispy appearance due to the exposed ƭƛƎƘǘπŎƻƭƻǊŜŘ branches. Young 
ǎǘŀƴŘǎ ƛƴ ǘƘƛŎƪŜǘπƭƛƪŜ ǎŜǘǘƛƴƎǎ ǘŜƴŘ ǘƻ ƘŀǾŜ ŀ ƳƻǊŜ ŜǾŜƴΣ ǎƳƻƻǘƘ ǘŜȄǘǳǊŜΦ 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Salix laevigata Alliance (1412) ς This species generally has a smaller, more distinct 

crown and can display multiple crowning in larger individuals. Salix laevigata also tends 
to have a brighter and lighter green color than Populus fremontii. However, it is 
extremely difficult for photointerpreters to ascertain relative abundance of the two 
species in a stand and therefore at times it is difficult to make a determination between 
the two Alliances.  



1411 ï Populus fremontii Alliance 
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DISTRIBUTION: Stands are more well developed along the Mojave River from the Mojave 
Narrows Regional Park north to Helendale and along Horsethief Canyon to where it empties into 
the Mojave River Forks Reservoir. Isolated stands occur frequently along small washes draining 
the Transverse Ranges from Gorman east to State Route 18. Although small clusters of 
cottonwood were observed, no mappable stands occur in the Colorado Desert portion of the 
study area. Within the нлмпπнлмс mapping region, Populus fremontii occurs in narrow stands 
along drainages watered by the Copper Basin Reservoir in the eastern portion of the Whipple 
Mountains.  
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1412 ï Salix laevigata Alliance 

Red willow thickets Alliance 

 

 

 

DISTRIBUTION: The majority of mapped stands are scattered along springs, dammed lakes 
and/or major drainages flowing out of the San Bernardino, San Gabriel or Tehachapi 
Mountains. The only significant stands occurring in the Mojave 5ŜǎŜǊǘΩǎ interior are found along 
the Mojave River from the Mojave Narrows area continuing downstream near La Delta north of 
Victorville. This type is not mapped in the Colorado Desert portion of the mapping area. Within 
ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ Salix laevigata is mapped only within the Camp Cady Wildlife 
Area. 
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1413 ï Salix gooddingii Alliance 
Black willow thickets Alliance 

 

 

 

DISTRIBUTION: Although Salix gooddingii is a component to several of the cottonwood stands 
along the Mojave and Colorado Rivers, this Alliance is mapped only in a few locations in the 
study area. All four stands mapped are adjacent to the All American Canal in two separate 
ecoregions: the Colorado River Floodplain zone and the Salton Sea Trough zone. Based on 
reconnaissance field data, S. gooddingii was observed more frequently along the Colorado 
River, while S. laevigata was noted on more occasions along the western portions of the 
Mojave River in addition to seasonal creeks flowing north out of the San Gabriel Mountains. 
Environmental correlates and/or photointerpretation signature attributes cannot reliably be 
established for this project. Note: In the distribution map above, a star symbol has been placed 
over the polygons for display purposes. 
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1415 ï Washingtonia filifera Alliance 
California fan palm oasis Alliance 

 

 

 

DISTRIBUTION: Within the нлмпπнлмс mapping region, Washingtonia filifera occurs in dense 
stands along the Copper Basin, Desilt, and Gene Washes in the Whipple Mountains. A small 
spring dominated by these palms occurs at Clapp Spring in the Palo Verde Mountains. 
wŜŎƻƴƴŀƛǎǎŀƴŎŜ ŜŦŦƻǊǘǎ ƛƴ ǘƘŜ ²ƘƛǇǇƭŜ aƻǳƴǘŀƛƴǎ ƴƻǘŜŘ ǎǘŀƴŘǎ ŦǊŜǉǳŜƴǘƭȅ ŎƻπŘƻƳƛƴŀǘƛƴƎ ǿƛǘƘ 
Populus fremontii. Note: In the distribution map above, a star symbol has been placed over the 
polygons for display purposes. 
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1423 ï Baccharis sergiloides Alliance 
Broom baccharis thickets Alliance 

 

DISTRIBUTION: Stands of this Alliance were infrequently mapped in the study area. 
Environmental correlates and/or photointerpretation signature attributes cannot reliably be 
established for this project. Stands are small and associated with watercourses in the higher 
desert mountains. They are more common in the northeastern Mojave Desert. Note: In the 
distribution map above, a star symbol has been placed over the polygons for display purposes. 
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1425 ï Forestiera pubescens Alliance 
Desert olive patches Alliance 

 

 

 

DISTRIBUTION: Scattered stands occur along the flats above Amargosa Creek northwest of 
Lancaster. However, most stands occur along the foothills of the San Gabriel Mountains, usually 
tucked in narrow canyon drainages in the uppermost fans and adjacent hills. There is also a 
concentration of stands contained in the floodplain of Pallet Creek west of Valyermo. Within 
ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǎƳŀƭƭ ǇŀǘŎƘŜǎ ƻŦ ƻƴŜ ƻǊ ǘǿƻ ŀŎǊŜǎ ƻŎŎǳǊ ƻƴƭȅ ƛƴ ǎǇǊƛƴƎπŦŜŘ 
canyons along the eastern edge of the Bighorn Mountain and Whitewater River National 
Recreation Lands. 
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1431 ï Arundo donax Semi-natural Stands 
Giant reed breaks Semi-natural Stands 

 

 

 

DISTRIBUTION: Mappable stands of Arundo donax {ŜƳƛπƴŀǘǳǊŀƭ {ǘŀƴŘǎ ƻŎŎǳǊ ŀƭƻƴƎ ǘƘŜ 
margins of the Colorado River Floodplain Zone in the original study area. Widely scattered 
isolated patches and individual canes occur in flooded sites throughout the remainder of the 
study area, especially along the Mojave River, where a removal program is currently underway. 
²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǎƳŀƭƭ ǇŀǘŎƘŜǎ ƻŦ ǘƘƛǎ ǘŀƭƭ ƎǊŀǎǎ ƻŎŎǳǊ ŀƭƻƴƎ ǘƘŜ 
permanently flooded margins of the Colorado River south and east of the Whipple Mountains. 
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1432 ï Tamarix spp. Semi-natural Stands 
Tamarisk thickets Semi-natural Stands 

 

This area on the Mojave River shows a sparse cover of Tamarix occurring directly adjacent to 
the river channel along with two other, more densely vegetated Tamarix stands. 

 

In this photo Tamarix spp. is seen in late-season flower colonizing in clonal groups along the 
hummocky banks of the Mojave River.



1432 ï Tamarix spp. Semi-natural Stands 
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DESCRIPTION: In these ǎŜƳƛπƴŀǘǳǊŀƭ stands the vegetation is strongly dominated by tall shrubby 
invasive Tamarix spp., such as T. ramosissima, T. chinensis, or other similar species. Tamarix 
spp. constitutes more than 60 percent of the relative cover. These stands do not include the 
less invasive, taller T. aphylla, which is mapped to the more generalized exotic tree category 
(9500) in the mapping classification. In stands where Prosopis glandulosa is consistent in the tall 
shrub layer with Tamarix, the stand is mapped to Prosopis even when Tamarix dominates the 
stand. 

PHOTOINTERPRETATION SIGNATURE: Stands occur in very open to very dense cover and are 
ǘȅǇƛŎŀƭƭȅ ŦƻǳƴŘ ŀƭƻƴƎ ƳŀƴπƳŀŘŜ ŎŀƴŀƭǎΣ ƛƴ ǊƛǇŀǊƛŀƴ ǿŀǎƘŜǎ ŀƴŘ ƛƴ ŘƛǎǘǳǊōŀƴŎŜ ŀǊŜŀǎΦ {ǘǊǳŎǘǳǊŀƭ 
characteristics vary considerably, from stands containing sparse short shrubs along sandy river 
flats to dense tall thickets adjacent to the active channel. Individual shrubs have dense, 
irregularly shaped crowns, and vary considerably in size. Color tone varies from green to gray 
to brown, depending on the age, health, and leaf phase of a particular stand. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Pluchea sericea Alliance (4221) ς Stands dominated by a dense cover of Pluchea thickets 

often contain young sapling Tamarix in the stand in varying cover. Texture and crown 
characteristics in these settings between the two species are similar. Color ranges 
overlap, with P. sericea ǘŜƴŘƛƴƎ ǘƻ ōŜ ƳƻǊŜ ƻŦ ŀ ōƭǳŜπƎǊŜŜƴΣ ǿƘƛƭŜ Tamarix has a mixture 
of colors including portions of the stand which may be a rusty brown. 

¶ Prosopis glandulosa Alliance (4222) ς Stands on the Mojave and Colorado Rivers are 
more likely to occur along the base of the bluff. Prosopis glandulosa is more likely to 
occur as a component to a stand ŎƻπŘƻƳƛƴŀǘŜŘ by Tamarix along old river meanders in 
the Colorado River floodplain; off the meanders, Tamarix strongly dominates the canopy 
over extensive areas. The more consistently rounded crowns of Prosopis can be easily 
identified even in dense stands where Tamarix dominates. Signature color ranges from 
bright green to gray depending on time of year and percent of the crown that is alive. In 
addition to these factors, the signature color for Tamarix is more dependent upon the 
age of the stand.  
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DISTRIBUTION: This map unit is common in two settings: (1) along the Mojave and Colorado 
Rivers, and (2) adjacent to dry lake beds in the Mojave Desert that are near agriculture. In both 
situations, stands of Tamarix spp. are closely related to human disturbance and occur within 
close proximity to groundwater. Stands occur along the Mojave River from Helendale and 
continue downstream all the way to where it crosses the study area boundary. Some of the 
largest, most extensive stands occur along the Colorado River, spanning the eastern edge of 
ǘƘŜ /ƻƭƻǊŀŘƻ 5ŜǎŜǊǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǎǘŀƴŘǎ 
occur in all subareas in similar settings to previous mapping efforts. Stands are especially 
common in the Salton Trough along major canals and larger washes. Large stands also form 
continuous bands along the margins of the Salton Sea, especially adjacent to the Imperial State 
Wildlife Refuge where fresh water drains into the sea. 
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1433 ï Saccharum ravennae Mapping Unit 
Ravennagrass Mapping Unit 

 

A stand of Saccharum ravennae (red polygon) is noted above with emergent exotic palm 
trees, located in Imperial county on the East Mesa, east of the East Highline Canal. Note: This 
screenshot is a portion of a larger polygon whose entire boundary is not shown. 

 

In this photo Saccharum ravennae is mixing with dead Pluchea and Tamarix spp. near the 
East Highline Canal. 



1433 ï Saccharum ravennae Mapping Unit 
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DESCRIPTION: Saccharum ravennae strongly dominates the tall herbaceous canopy. Pluchea 
sericea was noted in reconnaissance visits as a subdominant shrub in the understory, often 
with a presence of Tamarisk. Stands were observed in ǎŜƳƛπǇŜǊƳŀƴŜƴǘƭȅ to permanently 
flooded settings in small stands often adjacent to standing water. Herbaceous cover was 
generally very high. 

PHOTOINTERPRETATION SIGNATURE: Stands occur in dense cover; frequently adjacent to and 
ŀƭƻƴƎ ǇŜǊŜƴƴƛŀƭ ƳŀƴπƳŀŘŜ Ŏŀƴŀƭǎ ƛƴ ǘƘŜ {ŀƭǘƻƴ ¢ǊƻǳƎƘΦ ¢ƘŜ Ǉƭŀƴǘ ƛǎ ǾŜǊȅ ǎƛƳƛƭŀǊ ƛƴ ŀǇǇŜŀǊŀƴŎŜ 
and settings to pampas grass (Cortaderia selloana). Structural characteristics are fairly 
consistent across stands and overall signature varies little regionally. Stand texture is ǎǘƛǇǇƭŜπ
like, similar to Typha spp. Color is typically a consistent bright straw tone. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 

¶ Typha (angustifolia, domingensis, latifolia). Alliance (3415) ς Color and texture are 
similar; however, texture patterns are interrupted by the frequent presence of Pluchea 
and/or Tamarisk. 

¶ Pluchea sericea Alliance (4221) ς Stands of S. ravennae are frequently invaded by this 
shrub. Signature characteristics of P. sericea are distinct (see descriptions for this type); 
however, in stands where S. ravennae dominates, a component of this shrub makes the 
overall ǎƛƎƴŀǘǳǊŜ ƳƻǊŜ ƳƻǘǘƭŜŘ ǿƛǘƘ ǾŀǊȅƛƴƎ ǘƻƴŜǎ ǘǊŜƴŘƛƴƎ ǘƻǿŀǊŘ ǘƘŜ ōƭǳŜπƎǊŜŜƴǎ.
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DISTRIBUTION: Stands of this Alliance were infrequently mapped in the study area. 
Environmental correlates and/or photointerpretation signature attributes cannot reliably be 
established for this project. Mappable stands were found only along the All American and East 
Highline Canals. Reconnaissance sightings noted small stands occurring adjacent to standing 
water, frequently within larger areas of Pluchea sericea and/or Tamarisk. Note: In the 
distribution map above, a star symbol has been placed over the polygons for display purposes. 
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2300 - California Annual and Perennial Grassland Macrogroup 

 

 

DISTRIBUTION: These stands are mapped at the Macrogroup level. Interpreting to finer levels 
in the National Vegetation Classification hierarchy cannot reliably be achieved from existing 
imagery or by modeling based on environmental features. The only areas mapped as this 
Macrogroup occur in the Eastern Mojave region and total 21 acres. 
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2305 ï California annual and perennial grassland Mapping Unit 
(Native component) 

 

 

 

DISTRIBUTION: This mapping unit is widely distributed throughout most of the region west of 
the Mojave River, becoming very common in the western portion of the Antelope Valley from 
[ŀƴŎŀǎǘŜǊ ǘƻ DƻǊƳŀƴΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǘƘŜ ƻƴƭȅ ŀǊŜŀǎ ƳŀǇǇŜŘ ŀǎ ǘƘƛǎ 
mapping unit occurred along the southern margins of Hayfield Dry Lake north of Interstate 10. 
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2310 ï California annual forb/grass vegetation Group 

 

DISTRIBUTION: The Group level is assigned to the vegetation type only when the photo 
signature and ecological characteristics make photointerpretation and modeling/extrapolation 
inconclusive for a specific Alliance call. Stands are scattered in locations throughout the western 
Mojave Desert and are more common in the western Antelope Valley. Scattered stands occur in 
alkaline ǎŜǘǘƛƴƎǎ ƛƴ 9ŘǿŀǊŘǎ !C. ŀƴŘ {ǳǇŜǊƛƻǊ ±ŀƭƭŜȅΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ 
5051 acres of this map unit were identified and mapped, mainly occurring adjacent to the 
Dumont Dunes in the Eastern Mojave region and along the margins of small playas in the Yucca 
Valley area. 
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2312 ï Amsinckia (menziesii, tessellata) Alliance 
Fiddleneck fields Alliance 

 

 

DISTRIBUTION: Stands of this Alliance were infrequently mapped in the study area. 
Environmental correlates and/or photointerpretation signature attributes cannot reliably be 
established for this project. Stands that were not field verified were likely coded to California 
annual and perennial grassland Mapping Unit (Native component) (2305) or to Mediterranean 
/ŀƭƛŦƻǊƴƛŀ ƴŀǘǳǊŀƭƛȊŜŘ ŀƴƴǳŀƭ ŀƴŘ ǇŜǊŜƴƴƛŀƭ ƎǊŀǎǎƭŀƴŘ DǊƻǳǇ όноолύΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс 
mapping effort, 128 acres were identified and mapped on upper alluvial fans just west of the 
Cady Mountains. 
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2330 ï Mediterranean California naturalized annual and perennial  
grassland Group 

 

The above image depicts annual grassland dominated by Salsola tragus, south of Dumont 
Dunes. Note: This screenshot is a portion of a larger polygon whose boundaries are not shown. 

 

Salsola tragus strongly dominates this example of Mediterranean annuals in cover below 15 
percent. This site is located next to an agriculture field in Mesquite Valley.



2330 ï Mediterranean California naturalized annual and perennial grassland Group 
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DESCRIPTION: {ǘŀƴŘǎ ŀǊŜ ǎǘǊƻƴƎƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ƴƻƴπƴŀǘƛǾŜ ƘŜǊōŀŎŜƻǳǎ ǎǇŜŎƛŜǎΣ ƭŀŎƪƛƴƎ ŜǾŜƴƭȅ 
distributed diagnostic native plants (which usually constitute less than 5 percent of relative 
cover). Annual Bromus, Schismus, Avena, Brassica ŀƴŘ ƻǘƘŜǊ ƴƻƴπƴŀǘƛǾŜǎ ŀǊŜ ǎǘǊƻƴƎƭȅ 
dominant, with little regular cover of native herb species. This applies to multiple species of 
Brassica and related mustards including Sisymbrium sp. The species composition of this type 
varies from west to east in the mapping area. Eastward, there is greater probability of high 
cover of Brassica tournefortii (Saharan mustard) and Sisymbrium irio. Westward, there is more 
likelihood of relatively pure stands of Bromus rubens and Schismus spp. along with Sisymbrium 
altissimum. 

PHOTOINTERPRETATION SIGNATURE: Stands tend to have a highly variable signature both in 
patterning and color. Texture is generally very smooth. Since most available image sources 
were flown long after the annuals had senesced, signature color in this mapping effort tended 
to have differing hues of tans, browns and grays. This high degree of variability corresponds 
both to species diversity and elapsed time in which the plants have undergone the final weeks 
of their annual growth cycle. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ California annual and perennial grassland Mapping Unit (Native component) (2305) ς It 

is extremely difficult to discern the presence of native forbs and grasses in herbaceous 
vegetation; therefore, photointerpreters must rely primarily on the intensity, duration 
ŀƴŘ ƴŀǘǳǊŜ ƻŦ ƘǳƳŀƴπǊŜƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ǎǘŀƴŘΦ {ǘŀƴŘǎ ŎƻƴǘŀƛƴƛƴƎ ŀ ƴŀǘƛǾŜ 
component tend to occur away from extensive urban areas and large areas that were 
recently cultivated. The major exceptions to this rule are the showy flower fields and 
ōǳƴŎƘ ƎǊŀǎǎŜǎ ŦƻǳƴŘ ƛƴ ŦƻǊƳŜǊ ŘǊȅπƭŀƴŘ ŦŀǊƳƛƴƎ ǎƛǘŜǎ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ !ƴǘŜƭƻǇŜ ±ŀƭƭŜȅΦ 

¶ Sparse early seral stands of shrub cover (may include types from 2212, 2214, 2215, 
2221, 4111, 4113, 5211, 5212, 5215, 5415, 5416) ς Many examples of early Ǉƻǎǘπ
disturbance cleared fields contain a sparse and inconsistent cover of shrubs such as 
Eriogonum fasciculatum, Ericameria nauseosa, Ericameria cooperi, and Eriodictyon spp. 
to mention a few. This cover may vary considerably between image datasets created in 
different years, and also between the baseline imagery dates and when subsequent 
field verification was undertaken. 
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DISTRIBUTION: This mapping unit is found throughout most of the study area with the 
exception of portions of the Colorado Desert, Yucca Valley and western Antelope Valley. 
Highest concentrations occur in and around the heavily urbanized areas of Lancaster, 
Palmdale, Victorville, and Hesperia, and also along the Mojave River. Within the нлмпπнлмс 
mapping region, this type is mapped primarily in the Central and Eastern Mojave regions. In the 
Central Mojave region, nonnative grasslands occur adjacent to old agricultural fields near the 
Mojave River, east of Newberry Springs and just south of East Cronese Lake near Interstate 15. 
Several stands also were noted in the northeasternmost edge of the mapping area by 
Mesquite Lake in the Eastern Mojave region. 
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3400 ï Western North American Freshwater Marsh Macrogroup 

 

The above image depicts a portion of the Imperial Wildlife Area (Wister Unit). Vegetation 
includes Crypsis schoenoides, Bolboschoenus maritimus and Typha spp. Note: This screenshot 
is a portion of a larger polygon whose boundaries are not shown. 

 

This picture depicts Crypsis schoenoides surrounded by Bolboschoenus maritimus and Typha 
spp. with emergent Tamarix spp.



3400 ï Western North American Freshwater Marsh Macrogroup 
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DESCRIPTION: Stands of this Macrogroup are dominated by tall to short herbs and graminoids. 
²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǘƘƛǎ aŀŎǊƻƎǊƻǳǇ ƛǎ ƳŀǇǇŜŘ ŜȄŎƭǳǎƛǾŜƭȅ ƛƴ ǘƘŜ LƳǇŜǊƛŀƭ 
State Wildlife Area (Wister Unit) and is defined by the presence of species used for managed 
wetland purposes. Species composition varies considerably from year to year depending on 
flooding practices for the particular season. This makes it difficult to classify these areas to the 
Alliance level. Common species within these managed wetlands include Crypsis schoenoides, 
Typha angustifolia, and T. latifolia. Within these managed wetlands, small areas of vegetation 
in different Macrogroups may occur such as Bolboschoenus maritimus and Phragmites 
australis. 

PHOTOINTERPRETATION SIGNATURE: Vegetation within this Macrogroup is characterized by a 
signature denoting anthropogenic disturbance. Stands of vegetation are arranged within each 
impoundment pond based on manmade flooding regimes. All photointerpretation patterns 
and textures are aggregated into the ƘǳƳŀƴπŘŜǾŜƭƻǇŜŘ entity, which in this case is the 
impoundment feature containing the managed wetlands. Therefore, all signature 
characteristics vary considerably across the mapped feature. Defining margins are often 
narrow berms, roads and agricultural areas. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Agriculture (9200): Young grain crops and early spring fallow fields often yield a 

signature similar to early development of wetlands in managed wildlife areas. Setting and 
ownership are crucial factors in determining whether the vegetation will be used for 
managed wetland purposes. 



3400 ï Western North American Freshwater Marsh Macrogroup 
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DISTRIBUTION: Stands are mapped exclusively in the Imperial State Wildlife Area (Wister Unit) 
in the Salton Sea Trough zone. 
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3411 ï Phragmites australis Alliance 
Common reed marshes Alliance 

 

This image depicts an example of Phragmites australis occurring in Salt Creek. 

 

In this photo, Phragmites australis forms a linear stand along Salt Creek. Note that the 
yellow arrow points to the Phragmites australis. 



3411 ï Phragmites australis Alliance 
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DESCRIPTION: In this Alliance, Phragmites australis, the tall stoloniferous wetland grass, 
dominates the stand. Most stands are small and occur adjacent to permanent water sources 
such as springs, flowing streams and rivers (VegCAMP, 2012). Most are below mappable size 
for this project, with the exception of the larger stands along the East Highline and All American 
/ŀƴŀƭǎΦ IȅōǊƛŘǎ ōŜǘǿŜŜƴ ǘƘŜ ƴŀǘƛǾŜ ǊŀŎŜǎ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ {ƻǳǘƘǿŜǎǘ ŀƴŘ ƴƻƴπƴŀǘƛǾŜ 9ǳǊŀǎƛŀƴ 
races are likely in some areas and make conservation prioritization difficult without detailed 
taxonomic study. Most stands in isolated wetlands appear native (VegCAMP, 2012). 

PHOTOINTERPRETATION SIGNATURE: Signature characteristics within stands assigned to this 
Alliance vary considerably depending on the age of the stand, time of the growing season and 
pureness of the stand. All examples tend to have a smooth to finely stippled texture that can 
be slightly mottled depending on the presence of certain shrub species such as Tamarix and/or 
Pluchea sericea. 9ŀǊƭȅπǎŜŀǎƻƴ ŜȄŀƳǇƭŜǎ ǘŜƴŘ ǘƻ ōŜ ŀ ōǊƛƎƘǘŜǊ ƎǊŜŜƴΣ ǿƘƛƭŜ ƻƭŘŜǊ ǎǘŀƴŘǎ ȅƛŜƭŘ 
less bright hues. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Arundo donax {ŜƳƛπƴŀǘǳǊŀƭ Stands (1431): Stands are difficult to separate both in the 

field and from imagery. It was determined that stands occurring within the mapping area 
along the Colorado River were for the most part Arundo donax, while those in the Salton 
Trough were most likely Phragmites. 
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DISTRIBUTION: Stands are restricted for the most part to the Salton Sea Trough zone, primarily 
along the East Highline Canal. One example was noted in reconnaissance and subsequently 
mapped along Salt Creek in the East Mojave Desert region. Note: In the distribution map 
above, the size of the polygons has been enhanced for display purposes. 
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3412 ï Schoenoplectus (acutus, californicus) Mapping Unit 
Hardstem bulrush, California bulrush Mapping Unit 

 

 

DISTRIBUTION: Stands are mapped in isolated locations throughout the study area, with over 
90 percent occurring along the Colorado River. Within the нлмпπнлмс mapping region, only 27 
acres were mapped along the Colorado River in the Whipple Mountains zone. Small stands 
below MMU were observed both during reconnaissance and on the imagery but were not 
mapped. 
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3414 ï Schoenoplectus californicus Alliance 
California bulrush marsh Alliance 

 

 

DISTRIBUTION: Stands of this Alliance were infrequently mapped in the study area and are 
only mapped based on ground surveys or verification. Environmental correlates and/or 
photointerpretation signature attributes cannot reliably be established for this project. Within 
ǘƘŜ нлмпπнлмс mapping region, only 12 acres were mapped along the Colorado River in the 
Whipple Mountains zone. Small stands below MMU were observed both during 
reconnaissance and on the imagery but were not mapped. Note: In the distribution map 
above, a star symbol has been placed over the polygons for display purposes. 
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3415 ï Typha (angustifolia, domingensis, latifolia) Alliance 
Cattail marshes Alliance 

 

The image depicts a patch of Typha on the upstream side (right) of a small island in the 
Colorado River. An area of Schoenoplectus occurs immediately to the west in some slower-
moving water. 

 

In this photo, Typha dominates in a small pond displaying midsummer growth. In new and high 
season growth phases, it is difficult to distinguish bulrush species from cattail.



3415 ï Typha (angustifolia, domingensis, latifolia) Alliance 
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DESCRIPTION: Typha spp. dominate the stands of this Alliance. Most stands growing in water 
with slightly alkaline or saline chemistry are T. domingensis. Stands of T. latifolia have only 
been inventoried in fresh water at Lost Lake in the Cajon Pass region. 

PHOTOINTERPRETATION SIGNATURE: Stands occur in most small perennial farm ponds and 
along the margins of reservoirs. The key to this and the Schoenoplectus mapping unit are their 
interface with perennial water. In most circumstances, the interface is between dense cover 
and open water. Postseason growth in senesced conditions tends to yield a light tan signature. 
Full mature growth often has a stippled texture. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Schoenoplectus (acutus, californicus) Mapping Unit (3412) ς There are no distinguishing 

ecological characteristics detectable using remote sensing techniques that may help in 
separating out this mapping unit from Typha. However, most mapped stands occur along 
the Colorado River, whereas stands of Typha are more likely found along margins of 
irrigation ponds and small reservoirs. Typha is associated with recent disturbance and 
with higher nutrient loads than Schoenoplectus (acutus, californicus). Stands tend to 
have a darker gray or brown signature color in typical senesced growth phases. 
Patterning tends to vary more across the stand, reflecting the previous ȅŜŀǊΩǎ growth 
cover characteristics. 



3415 ï Typha (angustifolia, domingensis, latifolia) Alliance 
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DISTRIBUTION: Over half of the mapped stands in the original study area occur in perennial 
water settings in the western portions of the Antelope Valley along the base of the San Gabriel 
Mountains and Sierra Pelona. Within the нлмпπнлмс mapping region, stands are common in 
small less active lagoons and side channels along the Colorado River in the Whipple Mountains 
zone and along stagnant canals with permanently standing water adjacent to agricultural lands 
in the Salton Sea Trough zone. 
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3700 ï Warm Semi-Desert/Mediterranean       
     Alkali-Saline Wetland Macrogroup 

 

 

DISTRIBUTION: Stands are mapped at the Macrogroup level when the Alliance is not 
discernible from the imagery. The only stand mapped to this Macrogroup is 18 acres located in 
Mesquite Valley. Environmental correlates and/or photointerpretation signature attributes 
cannot reliably be established for this project. Note: In the distribution map above, a star 
symbol has been placed over the polygon for display purposes. 
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3712 ï Sporobolus airoides Alliance 
Alkali sacaton grassland Alliance 

 

 

DISTRIBUTION: Stands of this Alliance were infrequently mapped in the study area. Stands 
smaller than the minimum mapping unit were encountered in several areas in the Western 
Mojave Desert near Rosamond and Lancaster. All stands are associated with moist to saturated 
alkaline soils. However, environmental correlates and/or photointerpretation signature 
attributes cannot reliably be established for this project. Within the нлмпπнлмс mapping 
regions, 60 acres of this Alliance are mapped nearby and adjacent to stands of Atriplex spp. 
north of Mesquite Lake in the Eastern Mojave Desert region. Note: In the distribution map 
above, a star symbol has been placed over the polygons for display purposes. 
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3714 ï Juncus cooperi Alliance 
/ƻƻǇŜǊΩǎ rush marsh Alliance 

 

 

DISTRIBUTION: Only eight acres are mapped in the нлмпπнлмс mapping region adjacent to the 
East Highline Canal in the Salton Sea Trough zone. Small stands were observed during 
reconnaissance efforts along the western edge of Soda Lake in the Mojave Preserve. 
Environmental correlates and/or photointerpretation signature attributes cannot reliably be 
established for this project. Note: In the distribution map above, for display purposes a star 
symbol has been placed over the area mapped as this Alliance. 
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3721 ï Allenrolfea occidentalis Alliance 
Iodine bush scrub Alliance 

 

This image shows an isolated stand of Allenrolfea occidentalis in the middle of a playa. 

 

The photo shows a άǇǳǊŜέ stand of Allenrolfea occidentalis occurring in a temporarily 
flooded, alkaline playa margin. 



3721 ï Allenrolfea occidentalis Alliance 
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DESCRIPTION: Polygons mapped as this Alliance typically have Allenrolfea occidentalis 
comprising more than 2 percent absolute cover in the shrub canopy and no other species with 
greater or equal cover, except Suaeda moquinii, Atriplex confertifolia, or A. canescens όYŜŜƭŜǊπ
Wolf et al.Σ мффуΣ ¢ƘƻƳŀǎ Ŝǘ ŀƭΦΣ нллпύΦ [ŜŀǾŜǎ ŀǊŜ ǳǎǳŀƭƭȅ ǎŎŀƭŜπƭƛƪŜ ŀƴŘ ƛƴŎƻƴǎǇƛŎǳƻǳǎΦ ¢ƘŜ 
stands are commonly restricted to salty basins that may be seasonally inundated or saturated. 
They can be found in saline playas and on the margins of salt pannes. They also occur on 
hummocks that are widely spaced on relatively flat playas like China, Bristol and Mesquite Dry 
Lakes. Stands may also form borders between the edges of stabilized dunes and the edges of 
playas. In general, stands in the Mojave and Colorado deserts have small, low, widely to 
intermittently spaced shrubs, but stands at China Dry Lake are denser and have a Distichlis 
spicata understory. 

PHOTOINTERPRETATION SIGNATURE: The stands are open to sometimes moderately dense in 
cover, occurring as small dark brown to grey rounded shrubs. These shrubs establish in the 
most saturated and saline areas of the playa, many times situated on hummocks or the lowest 
ring of perennial vegetation around desert salt flats. Stands are characterized by a monotypic 
signature of shrubs due to the inability of most other species to tolerate the salinity and 
saturation levels, which lowers species diversity. The herbaceous layer is sparse, and saline 
characteristics of the soil yield a highly reflective signature adjacent to the plants. Stands 
ŎƻƳƳƻƴƭȅ ŎƭƻƴŜ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ άŎƭƻƴŜǎέ Ŏŀƴ ƻŦǘŜƴ ōŜ ǎŜǾŜǊŀƭ ƳŜǘŜǊǎ ŀŎǊƻǎǎΦ 

TYPES WITH SIMILAR PHOTO INTERPRETATION SIGNATURES: 
¶ Suaeda moquinii Alliance (3725) ς Shrubs can sometimes mix with Allenrolfea 

occidentalis but in low cover and may have a browner color. 
¶ Atriplex canescens Alliance (5111) ς Cloning appears less frequently in this type and 

hummocky topography is not isolated to where the individual plants occur. 
¶ Atriplex confertifolia Alliance (5112) ς The color and texture of these shrubs are almost 

indistinguishable from Allenrolfea occidentalis but Atriplex confertifolia prefers slightly 
less saturated margins of lakes and occurs with a higher diversity and cover of shrubs. 
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DISTRIBUTION: Stands are found along dry lakes throughout the study area, including Buckhorn, 
China, Koehn, Lucerne, Melville, Palen, Salt Wells Valley, and Rosamond Dry Lakes. This species 
ŀƭǎƻ ƻŎŎǳǊǎ ŀƭƻƴƎ ƳŀǊƎƛƴǎ ƻŦ ǘƘŜ /ƻƭƻǊŀŘƻ wƛǾŜǊΦ ²ƛǘƘƛƴ ǘƘŜ нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǎǘŀƴŘǎ 
are mapped along the margins and well within the boundaries of Mesquite, Troy, Bristol, and 
Danby Dry Lakes. Small stands are also mapped in hypersaline conditions where water collects 
near the Colorado River in the Whipple Mountains zone and in disturbance settings with in the 
Salton Sea Trough zone. An extensive band also occurs along the margins of the Salton Sea. 
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3722 ï Atriplex lentiformis Alliance 
Quailbush scrub Alliance 

 

In this image, Atriplex lentiformis (red polygon) mixes with some Atriplex confertifolia and 
some tufts of Sporobolus airoides on a cracked, silty playa near Mesquite Lake. Note: This 
screenshot is a portion of a larger polygon whose entire boundary is not shown. 

 

The foreground shows the blue-gray leaf color of Atriplex lentiformis with the clustered, 
tawny seed heads. In the background, the A. lentiformis scrub appears tawny in color with 
exposed, leafless branches due to desiccation or stress. 
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DESCRIPTION: Stands of this Alliance are strongly dominated (typically more than 60 percent 
relative cover) by A. lentiformis. Stands are uncommon and are of two kinds. The tall, broad, 
bushy form of A. lentiformis ssp. lentiformis occurs on river terraces adjacent to Populus 
fremontii stands near Victorville below the Mojave River narrows where it is mixed with A. 
polycarpa and A. canescens. Rare small stands of A. lentiformis ssp. torreyi occur on the beds of 
dry lakes. Mapped sites of A. lentiformis ssp. torreyi are in Edwards AFB and at Koehn Dry Lake. 
Charlton (in Lichvar et al., 2004) states that A. lentiformis ssp. torreyi is strongly associated with 
ǎǇŜŎƛŦƛŎ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ƻŎŎǳǊǎ ŀǎ άǇǳǊŜέ ǎǘŀƴŘǎ ƛƴ Ŏƭŀȅ ǿŀǎƘŜǎ ŀƴŘ ƻƴ ǘƘŜ Ǉƭŀȅŀ ŜŘƎŜ ǿƘŜǊŜ 
drainages empty out into the playa. A. lentiformis ssp. torreyi is usually associated with Suaeda 
moquinii and/or Atriplex canescens, and is commonly associated with A. confertifolia or A. 
spinifera in communities adjacent to washes in or near playas. Stands of A. lentiformis ssp. 
torreyi ǿƛǘƘ ŘƻƳƛƴŀƴǘ ƻǊ ŎƻπŘƻƳƛƴŀƴǘ S. moquinii, A. canescens, A. confertifolia or A. spinifera 
would be mapped as one of those Alliances respectively. For this mapping effort, both 
subspecies are represented under the Atriplex lentiformis Alliance. 

PHOTOINTERPRETATION SIGNATURE: Stands vary in cover from sparse to moderately dense 
ǿƛǘƘ ǘƘŜ Ǉƭŀƴǘǎ ŀǇǇŜŀǊƛƴƎ ŀǎ ǎƳŀƭƭ ǊƻǳƴŘŜŘ ōƭǳŜ ƎǊŀȅ ǘƻ ǘŀǿƴȅπŎƻƭƻǊŜŘ ǎƘǊǳōǎΦ {ǘŀƴŘǎ ƻŦ A. 
lentiformis usually mix with many other species and can tolerate seasonally saturated, highly 
ŀƭƪŀƭƛƴŜ Ǉƭŀȅŀ ƳŀǊƎƛƴǎ ŀǎ ǿŜƭƭ ŀǎ ŘƛǎǘǳǊōŀƴŎŜπǊŜƭŀǘŜŘ ǎƛǘŜǎ ǎǳŎƘ ŀǎ ƻƭŘ ǎŎǊŀǇŜŘ ŦƛŜƭŘǎ ŀƴŘ 
ǊƻŀŘǎƛŘŜǎ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ŦƭǳǾƛŀƭ ǎŜǘǘƛƴƎǎ ƻƴ ŀƭƪŀƭƛƴŜπǘǊŜƴŘƛƴƎ ǎƻƛƭǎΦ 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 
¶ Suaeda moquinii Alliance (3725) ς Stands of Atriplex lentiformis tend to grow in a wider 

array of settings, especially regarding degrees of alkalinity. Both species are frequently 
found in disturbance settings. A. lentiformis tends to be larger, trends more toward the 
bluish hues and has a rounder crown. 

¶ Atriplex polycarpa Alliance (4113) ς Shrubs have less tolerance of alkaline or 
permanently flooded settings and tend to have a coarser, bluer gray signature. 

¶ Pluchea sericea Alliance (4221) ς These shrubs always occur in very dense stands and 
are more tolerant of permanently flooded (fresh or ŀƭƪŀƭƛƴŜπǘǊŜƴŘƛƴƎύ settings. The 
signature has a taller, smoother texture with the color being more of a greener blue. 

¶ Atriplex confertifolia Alliance (5112) ς Lƴ ǎŜǘǘƛƴƎǎ ǿƘŜǊŜ ǘƘŜ ǘǿƻ ǎǇŜŎƛŜǎ ŎƻπƻŎŎǳǊΣ A. 
lentiformis tends to have significantly larger crowns, has a grassier understory, and is 
not as consistently spaced across the landscape. 
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DISTRIBUTION: Stands are found in disturbed fluvial settings with alkaline soils along the Mojave 
and Colorado Rivers. They are also found in small populations on the margins of Koehn and 
Lucerne Dry Lakes. Within the нлмпπнлмс mapping region, stands were found along the 
margins of East Cronese Lake in the Eastern Mojave region and on old agricultural fields along 
the East Highline Canal in the Salton Sea Trough zone. 
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3725 ï Suaeda moquinii Alliance 
Bush seepweed scrub Alliance 

 

In the center of the image (in red polygon), to the west of Amboy Road, Suaeda moquinii co- 
dominates the stand with Allenrolfea occidentalis: S. moquinii appears as small round 
shrubs that are a brownish red color, and the A. occidentalis occurs on small, dense 
hummocks. Note: This screenshot is a portion of a larger polygon whose entire boundary is 
not shown. 

 

In this example Suaeda moquinii is in the foreground and Atriplex canescens is on the 
hummocks beyond the S. moquinii. 
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DESCRIPTION: This Alliance is mapped where Suaeda moquinii ŘƻƳƛƴŀǘŜǎ ƻǊ ŎƻπŘƻƳƛƴŀǘŜǎ ǘƘŜ 
shrub layer, typically with at least 2 percent absolute shrub cover (however, it may have lower 
cover in shrub stands with a sparse canopy). Stands typically occupy strongly saline or alkaline 
playas, usually with distinct salt deposits on the soil surface, but they may occur in upland areas 
adjacent to playas (for example at Lucerne Dry Lake). S. moquinii can opportunistically 
ŜǎǘŀōƭƛǎƘ ƛƴ ǊŜŎŜƴǘƭȅ ŘƛǎǘǳǊōŜŘ ŀǊŜŀǎ ŀƴŘ ǊƻŀŘǎƛŘŜǎΦ {ǘŀƴŘǎ ƻŦǘŜƴ ƻŎŎǳǊ ƛƴ ŦƛƴŜπǎŎŀƭŜ ŘǊŀƛƴŀƎŜ 
patterns formed by cracks in the playa surface. In such situations they are mapped as low 
cover (1 to 5 percent shrub) over broad areas (as at Coyote Dry Lake). Where ǿƛƴŘπōƭƻǿƴ salts 
are deposited, Suaeda moquinii and Kochia Ƴŀȅ ŎƻπƻŎŎǳǊ όwƻǎŀƳƻƴŘ ŀƴŘ /Ƙƛƴŀ 5Ǌȅ [ŀƪŜǎύΣ ŀƴŘ 
in these cases are mapped as the Suaeda moquinii Alliance (there is no Kochia Alliance defined 
yet). If Suaeda moquinii and either Atriplex confertifolia or A. lentiformis ssp. torreyi Ŏƻπ
dominate, the Alliance is S. moquinii. If S. moquinii and Allenrolfea occidentalis ŎƻπŘƻƳƛƴŀǘŜΣ 
the Alliance is the latter. 

PHOTOINTERPRETATION SIGNATURE: Stands range from sparse to dense in cover with 
individuals appearing as small gray to dark brown shrubs with an irregularly shaped, poorly 
defined crown edge. Stands along the Colorado River are very dense and appear as a coarse 
brown mat of shrubs. When occurring in playas, along playa margins or in upland scalds, shrub 
composition can be very heterogeneous with a wide variability of cover within a single stand. 
²ƘŜƴ ǘƘŜǎŜ ǎƘǊǳōǎ ŎƻπƻŎŎǳǊ ǿƛǘƘ ƻǘƘŜǊ ǎǇŜŎƛŜǎ ŀǘ ƭƻǿ ŎƻǾŜǊΣ ǘƘŜ ǎǇŜŎƛŜǎ ŀǊŜ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƻ 
discern from one another. 

TYPES WITH SIMILAR PHOTOINTERPRETATION SIGNATURES: 

¶ Allenrolfea occidentalis Alliance (3721) ς Stands are usually limited to the most saline 
and saturated portions of a playa. 

¶ Atriplex lentiformis Alliance (3722) ς Shrubs may have a tawny, puffier crown and are 
very limited in their relative cover and distribution. 

¶ Atriplex polycarpa Alliance (4113) ς Shrubs establish in drainages and along edges of 
larger washes. They tolerate disturbance better. A. polycarpa occurs in clumpier, more 
continuous growth patterns and appears as a bluish gray color. 

¶ Atriplex canescens Alliance (5111) ς Atriplex canescens has a wide tolerance from 
ƳƛƴƛƳŀƭƭȅ ǘƻ ƘȅǇŜǊŀƭƪŀƭƛƴŜ ǎŜǘǘƛƴƎǎΦ {ǘŀƴŘǎ ŎƻπƻŎŎǳǊǊƛƴƎ ǿƛǘƘ S. moquinii in playa 
settings are extremely difficult to distinguish although more often than not, A. canescens 
will occur on small sandy hummocks that continue on downslope to the margins of the 
playa. 

¶ Atriplex confertifolia Alliance (5112) ς Shrubs may have a lighter gray color and may 
occur in settings richer in species diversity, yielding a more variable signature across the 
stand. 
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DISTRIBUTION: This Alliance occurs in an extremely broad array of edaphic and topographical 
settings throughout the region. Stands are associated with nearly all the major dry lakes in all 
regions of the mapping area. Stands also occur in areas of fluvial and anthropogenic 
disturbance, including the Mojave River and on old agricultural fields in the Salton Sea Trough 
zone. 
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3726 ï Distichlis spicata Alliance 
Salt grass flats Alliance 

 

 

DISTRIBUTION: This type occurs infrequently over widely scattered locations in the western 
Mojave Desert, principally along the margins of Harper and Rosamond Dry Lakes. Within the 
нлмпπнлмс ƳŀǇǇƛƴƎ ǊŜƎƛƻƴΣ ǎƳŀƭƭ ǎǘŀƴŘǎ ƻŎŎǳǊ ƻƴ isolated wet areas in the Salton Sea Trough 
zone. Environmental correlates and/or photointerpretation signature attributes cannot reliably 
be established for this project. 
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3728 ï Isocoma acradenia Alliance 
Alkali goldenbush Alliance 

 
This image shows a stand of Isocoma acradenia (red polygon) between a stand of Suaeda 
moquinii (downslope to the east) and Larrea tridentata (upslope to the west) near a dry 
lakebed. Note: This screenshot is a portion of a larger polygon whose entire boundary is 
not shown. 

 
The photo shows an Isocoma acradenia stand with an annual grass understory and 
scattered Larrea tridentata. This stand grades into a Suaeda moquinii stand. 




















































































































































































































































































































































































































































