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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

[T EAF2NYAL blFGAGS tftlyd {20ASGe& o/ bt{0 ONBIGS
Mojave and Sonoran Deserts in California. Approximately 2,195,415 acres spanning desert
portionsof Inyo,SanBernardino Riversideand ImperialCountiesvere mappedbetween2014

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.

Thevegetationclassificatiorfollows FederalGeographi®ataCommittee(FGDCand National

Vegetation Classification Standaf@vCS). The classification is based on previous survey and

Of FaaAFTAOIGARZ2Y 62N]J ® ¢KS YIL 61& LINRPRdAzZOSR | LJJ
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(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
classesvere mapped.Theoverallaccuracyassessmentating for the final vegetationmapwas
91.90percent.

Keywords:CaliforniaEnergyCommissionyegetation,desert,renewableenergy,
photointerpretation
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CHAPTER Introduction
1.1 TheMappingProgram

Ly H A MM T #nfonnation Sgskens (AIS) and the California Department of Fish and
2AfREAFS 6/5C20 2S3ASGFGA2Y [ fFaaAFAOIGAZ2Y | YR
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
5SaSNI ¢l a O2YLX SGSR o0& !'L{ AY HamomHAamMn® ¢KS
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,

4 |y SEGSyarzy G2 &adzlud SYSyid K248 YI LWLAy3a S
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

Of FaaAFAOlIGA2Yyad b2yn@S3aSal tAdS OflaasSa adzOK
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.

¢tKS 3AS2RIGlIo06FaS ¢6F&a LINPRAzOSR dzaAy3d 2ymaONBSy
IS2NBEFSNBYOSR (2 Hwnmn GNHSTO2t 2N FyR O2f 2NJ Ay
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 GeneralStudyArea

¢CKS 2NAIAAYLFE WwHanmMmmHAMH &a0dzRé | NBF élFa YIRS dzLl
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 shokigure 1 They

coveratotal of 2,195,415acres extendingover portionsof the centraland easternMojave



Desertandthe westernsectionof the SonorarDesertthat includesthe ColoradaDesertand
Arizona Upland subdivisions of the Sonoran Desert.

In some cases the boundaries of the subareas followed the borders of federal lands. Bureau of
LandManagemeniBLM)and CDFWprovideddatalayersthat representtheseboundariesThe
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.

Asmappingprogressedsomeadjustmentswvere madeto the originallyproposedboundaries
where there was a compelling reason to do so, such as including known stands of sensitive
vegetation (e.g. crucifixion thorrC@stela emoryiin Rice Valley).

Figurel: Locationof the StudyArea
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ThemappingLINE 3 NkteYidedsubareasredescribedoelow.
1 Subaread ¢ Thissubareafallswithin the EasterrMojaveandthe CentralMojaveportion
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.
1 Thesouthwesterncornerof Subareat liesjust southof Interstate40 and extendsfrom
west of Troy Lake eastward to a point south of the Cady Mountains.
1 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



Crucero Hill it follows an old railroad grade trending northeast. The boundary then
F2ff 264 GKS NARISEAYS 2F | LERNIA2Y 2F GKS
northeast along Interstate 15 through Baker before jogging north and northeast around
Turquoise Mountain and Squaw Mountain. The boundary cuts through Shadow Valley
andskirtsthe northwestslopesof the ClarkMountainsuntil it turns northwestto follow
the Nevada state line in Mesquite Valley.
Thenorthernboundaryencompassea smallportion of Inyo Countybeforetrending west
alongthe Inyo/SanBernardinoCountyline. It dipssouth of the KingstonRange before
trending northwest to skirt the Dumont Hills and the Sperry Hills.
Thewesternboundaryfollows Highwayl27 south pastthe Little DumontDunes|t 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.
1 Subarea & This subarea consists of six individual units, all but one of them adjoining
previouslymappedareas It containsportionsof the CentralMojave Desertand portions
of the Sonoran Desert (Colorado Desert and Arizona Upland subdivision). The subarea
AyOfdzZRS&a GKS [YRSNETN¢gSyildleyAyS tlfyYa I NBI
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
andcontainsa narrow sectionof the ColoradaRiverFloodplainthe Whipple Mountains
(which falls within the Arizona Upland subdivision), and a portion of Vidal Valley that is
adjacent to the Whipple Mountains.
In someareas the boundariesof the MCAGC@sderivedfrom ancillarydatawere offset
from the fencelineseen on the 2014 base imagery. Where this occurred, the subarea
boundary was adjusted to match the fenceline seen on the image base.
Theunit north of TwentyninePalmsMICAGC®@oesnot adjoinanypreviouslymapped
areas. It is bisected in the west by Highway 66, extending from southeast of Ldol\aw
to Amboy.Theunit thenwidenssouthandeastto encompas®ristolLake.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
westernmostextent adjoinsthe southeasterncornerof Subaredl and coversthe areaof
Homesteadvalley.Thesouthern extentabutsSubare& andincludesthe communities of
Sunfair and Twentynine Palms before ending just east of Dale Lake.
Thereare severalunitsin the RiceValley/VidaNValleyareathat abut previouslymapped

3



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.

1 Moving to the northwest another unit originally 6000 acres in size was expanded
westwardin the southto capturepotential mappablestandsof crucifixionthorn (Castela
emoryD ® ¢ KS NBOGAASR dzyAl Aa mmInnan  ONBA Ay a
south trending polygon east of the railroad. Traveling north, the unit narrows where it
AyOf dzRS&a (GKS FolyR2YySR wAOS ' ANFASEtRY GKSy
shaped feature around the southern flank of the Turtle Mountaifikis unit adjoins
previously mapped areas to the east.

1 Movingto the northeast,anotherunit of 4500acresliesin the VidalValleyeastof the
southerntip of the Turtle Mountainsandborderson previouslymappedareasto the
south.

1 The easternmost unit adjoins the previously mapped areas along parts of its
southwesternedge ,wherethe SanBernardino/Riversid€ountyline meetsthe Colorado
River. The unit continues northeastxcluding 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.

1 Subareab ¢ Thesouthernmostportion of the mappingeffort iscomprisedof three units
that are entirely within the Coloradbesert in the southeastern cornef 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.

1 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
extensionof the Chuckwalla/alleyjust eastof ChiriacaSummit,skirtingthe 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 Ag@aahery
Range (CMAGR). A narrow strip of the unit extends northwest to the viciriltg of
northerntip of the SandHills,nearMammothWash.Thestrip is situatedbetween the
southwestern boundary of CMAGR and the railroad/North Algodunes Dunes Wilderness
I NBF 062dzyRFNE GNBYRAY3 y2NIKgSaldmazdziKSI add

1 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
beforeturning due north just westof the CibolaNationalWildlife Refugeand the
Colorado River. It then rejoins the southern boundary of the previously maapezd

1 Anothersizableunit in this areais narrowerthan the first describedabove,andincludes
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

4



1.3

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 EastHighlineCanakbout? y &1 K NB S 1 Ipfdzmildd SidNdest, until the

waterway joins the All American Canal.

The boundary then coincides with the US/Mexico border as far east as Exit 151 on

Interstate8. Theboundaryparallelsthe north sideof Interstate 8 asit trendsnorthwest,

then heads north through the sand dunes approximately two miles east of the East

Highline Canal. It skirts around thltville Airport before trending west, then north, to

form anarrow corridor containingthe EastHighlineCanalTheboundaryturns east just

south of State Route 78, then turns northwest to follow the trend of the Coachella Canal.

9l admazdziKSFad 2F bAflFTYyR GKS 0602dzyRFNE 22AY A
trending northwest until it reaches thRiverside/Imperial County boundary.

Thesmallestof the three unitsislocatednearthe ColoradoRivemorth of Bard.The

western boundarapproximates the ridgeline of the hills east of Mission Wash.

Following the boundary northwest, it turns east along the southern boundary of
Townshipl4S thentrendsnorth and eastfollowingadirt roadthat isalsothe boundary

of the LittlePicacho Wilderness Area. South of Ferguson Wash, the boundary turns south,
LINAYI NRf&@ F2fft26Ay3 GKS ftAYS RAGARAYI wl y3S
Canal. The southern boundary of the unit lies north of $ireet in Bard.

EcologicaRegionsan the StudyArea

The study area covers portions of the Mojave and the Sonoran Deserts, which are shown in
Figure2. Thefollowing sectionsdescribethe different desertsandtheir ecologicaregions

found withinthe studyarea.Finerdistinctionsof the ecologicazonesoccurringwithin the two
deserts have been defined by AIS photointerpreters based on biogeographical distinctions,
which ofteninfluencevegetationpatterns.Thisenablesthe photointerpreterto better
understandhow vegetation correlates to these variables within each zone.



Figure2: TheMojave and SonoranDesertswithin the DRECBtudyAreain SouthernCalifornia
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The Mojave Desertis representedby the yellow shadingand the Colorado
portion of the Sonoraesert is in orange shading. The previously mapped area
is displayedvith the blackboundaryandthe currentstudyareais displayedwith

the red boundary.

2.5.3.1.2 The Mojave Desér

Photo Credit: John Fulton

The Mojave Desert is the smallest of the fauajor North Americamleserts, occupying
approximatelyl6 million acres, mainly in southeastern California. Its boundaries are defined in
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Transverse Ranges of coastal

southern California, to the east roughly by the Colorado River, and to the north by the basin

YR NIy3aS O2YLX SESa 2F bSOIRIF FyR SIFLaGaSNy /¢
ecoregionsencompassingpproximatelyl5 percentof the entire state. Portionsof 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).

TheMojaveisuniquein that it isthe only desertreceivingmostof its precipitationin 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 ¢vegeca brevifolias the

OKIF N} OGSNARAGAO L IYdG 2F YdzOK 2F GKS YART | yR
2.5.3.1.3 TheSonorarDesert

B .
Photo Credit: John Fulton
TheSonorarDesertisthe third largestof the four major North American deserts, occupying
approximately 64 million acres, 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
mappingeffort isboundedbythe ColoradoRiverto the east and southeast, and by the

international border to the south.

Thewesternmostportion of the of the SonorarDesert, falling within the DRECP mapping
study, isknown more locally as the Colorado DeserCalorado portions of the Sonora Desert.
This region overall receives less precipitation than areas east of the Colorado River, where
summer thunderstorms arenore frequent. Weatherstationslocatedin Indio, Brawleand

7



Blythereflectthesehyperaridconditionswhere precipitationtotals rangefrom only 2.8to 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 verdéarkinsonia floridpand ironwood QlIneya tesotathat occur
throughoutthe regionin mediumto largewashesandasemergenttreesto creosotebush
(Larreatridentat® & ONHzo @ Ly /I fAF2NYALFIQa SIFadSNyvyzad a
southwestern Arizona reach their westernmost extent in the Whipple Mountains. Stands of
foothill palo verde Parkinsonia microphyljadrape the lower foothill slopes east of this
mountain rangeasan emergenttall shrubto creosotebushandbrittle bush(Enceligarinosg.
Percentcoverof thistall shrubin someareasreachp 1t pencentlocally.Inthesestandsover50
individualsof giant saguaro cactu€érnegiea gigantdavere observed in widely scattered
locations.
TheSonorarDesertcanbe dividedinto sevensubdivisionstwo of whichoccurwithin the
DRECP mapping area and are listed below:
f LowerColoradoRiverValleyrThisis alsoreferredto asthe ColoradoDesertSubdivision
in this report.
f ArizonaUplandg Representedere asthe easternmosiportion of Californianearthe
town of Parker, Arizona.
Within thesetwo subdivisionsfive zonesare definedanddescribedn thisreport:
1 LowerColoradadRiverValley(ColoraddDesert)Subdivision
o ColoraddRiverFloodplainZone
o ChuckwallandChocolateMountainsZone
o Rice& VidalVvalleysZzone
o SaltonSealroughZone
1 ArizonaUplandsSubdivision
o WhippleMountainsZone
2.5.3.1.4 DefinedRegionwvithin the StudyArea

The study includes a number of areas with similar environmental characteristics, which AIS

refersto asa | 2 yTeésa@dnessupportdifferent typesof vegetationdueto a varietyof

factors including, but not limited to, elevation, topographical characteristics, surface geology

and parentmaterial,soiltexture and chemistry,andregionaland microclimaticpatterns.All of

these enable the photointerpretert® attain a better understanding of how vegetation reacts

underf A1 S O2YRAGAZ2Y&ad ¢KS RSAONALIIA2ya 0St26 | NI
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).



1 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
rainfallannually.Most of the limited precipitationfallsin the coolerwinter months;however,

as one transitions to the east and southeast to both the Eastern Mojave and the Colorado
Desert, therasa smallsummerrainfall seasonwhere abouta quarter of the annual
precipitationfallsin the form of widely scattered brief but intense thunderstorms.

TheCentralMojave Desertregionwithin the studyhasthree distinct mappingcomponentsThe
northern component corresponds to the south half of Subarea 4. The other two components
correspond to the western two units of Subarea 5.

Photo Credit: Edward Rey

The northern component is defined at its western boundary by the previeaisping effort, a

boundary along Fort Cady Road about one mile west of Troy Dry Lake in the Mojave Valley.

This mappingcomponent roughly follows the Interstate 15 corridor northeastwar@bout

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/estCroneseand RedPasd akeskupportat leasta half dozenexpressions

of alkalinescrub communities dominated by saltbugktriplexspp.) 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 staiadsoa

ALJJP 2NJ 20KSNJ YARTNStE SOl GA2Yy aKNHzma Ay GKAA K@

To the southeast, another defined component to this region follows the historic US Route 66

corridor from just wesbf the old town site of Siberia southeastwardtte Cadiz Junction

G626y aAi0S® bSINI & I ljdzk NISNJ 2F GKAa O2YLRYySyi
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 Hdliplex hymenelytriain



the mapping effort ardound on volcanidlows just below thecrater.Most of this areais

definedby extensive bajadaghere creosotebushandwhite bursageg{/Ambrosiadumosg
dominatethe landscapeThis 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
O02YLRySyila (2 G(KA& NBIAZ2Yy RdzS (2 AdGa LINRPEAYAID
Ranges. Fairly extensive stands of Joshua ¥aedqa brevifolipand black brushQoleogyne
ramosissimain the western portion of this component give way to pinyon, juniper and Muller
oakwoodlandsabove4000 feet(1200 meters)Elevationandconsequently 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 saltbuatripleX scrub in addition to iodine bush
(Allenrolfeaoccidentali andbushseepweedpoth of whichoccurin extremelyalkaline

settings).

Figure3: Locationof Portionsof the CentralMojave DesertRegionwithin the StudyArea
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1 TheEasterrMojaveDesertRegion

Photo Credit: John Fulton

This region is defined by extreme conditions due mainly to the wide range in elevation.
Elevationrangesfrom below 1000feet (300meters)on the SilverLakePlayanearthe town of

Baker to over 7000 fegR130 meters) at the summit of Clark Mountain, less than 4 miles
outsidethe mappingareato the south. However, maximum elevations within the mapped area

' LILINR I OK 2yfe& pnnn FSSG ompnn YSGSNEROLS® ¢KS
climate, wheresummer temperatures exceed 120 degrees in the Silurian Valley to areas that
average over 8 inches of wintesnowfall a year in the Clark Mountains. Several of these

KAIKnS & &KE it A AnesedmfugiRstipportrelic standsof RockyMountain white fir
(Abies concolovar.concoloj, which occujust outside the mappingrea on Clark Mountain
and in the Kingston Range.

Theregion 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
(Ephedrdunereg, Utahagave(Agaveutahensi, and Stansburyliff rose (Purshia

stansburian 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.

11
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Figure4: Locationof Portionsof the EasternMojave DesertRegionwithin the StudyArea

1 TheWhippleMountainsZoneof the ArizonaUplandSubdivisiorof the SonorarDesert

The Arizona Upland Subdivision of the Sonoran Desert is located primai® ozd K T OS y G NI f
Arizona and northern Sonora, Mexico. This subdivision extends west to the Colorado River
whereit terminatescloseto/ | f A T éadid/nmbsPaint, just westof 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
Mountainszoneasthe westernmostextensionof this subdivisionlt correspondgo the eastern
half of the easternmost unit of Subarea 5.

The Whipple Mountains zone is home to seveateworthyplantsthat are common in the
Arizona Uplands Subdivisiofhese plants extend westward beyond the Colorado River to form
rare standsthat occuronly in this part of California. Two of these species, the foqihlth
verdeandthe giantsaguaropccursolely in this region of the state. Of the two, only the foothill
palo verde forms mappable stands, in this zone totaling over 16&06€xsin all. Within these
stands,occasionaindividualsof giantsaguarccactuscanbe seen dotting thdandscape.

12



Photo Credit: John Fulton

Figure5: Locationof Portionsof the Whipple Mountains Zonewithin the StudyArea

1 The Colorado River Floodplain Zone of the Lower Colorado River Valley Subdivtston of

13



Sonoran Desert

Photo Credit: Fulton

This zone occurs within the Low€blorado River Valley subdivision of the Sonoran Desert

LR NIA2Y 2F (GKS addzRe | NBI Bguesd Kk dofe s limitadv n TTH 1 McC
primarily to a narrow corridor along the ColoraBovereastandsouth 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 tiAerfEtican Canal

for about

four milesnearthe city of YumaForthe mostpart, the zoneaveragesignificantlylessthana
mile in width. Nearly althe T 2 y \&@etationis determinedby its proximityto the Colorado
WAGSNI N KSNJ GKFy o0& GKS aldlyd NXrAyTFrfft GKIG

{2YS 2F (KS R BrasSpddylanduloyssiliesdicdurSvithin this region,
occupying nearly 330 acres primarily in extremely narrow stands along the breakpoint between
the active floodplain and adjacent bluff. Stands of tamarisngarixspp.) thickets have

replaced native riparian vegetation throughout the active floodplain where current stands are
estimated at nearl250acres.However tamariskis alsooften a significantcomponentof
mappablestandsof naturally occurring riparian vegetation, including arrow wé¢etlichea
sericea)hickets along with mesquite and various chenopod scrub stands. Much of the
vegetation on the active floodplain has undergone multiple disturbances where early
replacement stands includspecies such as bush seepwegdail bush Atriplex lentiformis),

and arrow weedOn some of the hypersaline sites, iodine bush occurs in patches, especially
adjacent to Parker Dam Road, southwest of Parker Dam.

14



Figure6: Locationof Portionsof the ColoradoRiverFloodplainZonewithin the StudyArea
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1 TheSaltonSeaTroughZoneof the LowerColoradoRiverValleySubdivisiorof the Sonoran
Desert

Photo Credit: John Fulton
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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
mappingarea.Precipitationis extremelylow with all three nearbyweatherstations(Brawley El
Centro, and Indio) averaging less than 3 2 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 averdgim@ miles in width from théRiverside
ImperialCounty line southward to the international border where it turns eastward, paralleling
the All American Canal to the base of tlgodone®Punes.

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
ONRBIFR O0FlYyR 2F Ff1FfAYS aYdzR KAffaég Ay GKS y2N
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
lackingthe typicalunderstorylow shrubcomponentof white bursage Speciedbetter adapted

to this setting, such as longleaf joint fiEghedra trifurch F NB lj dzSy (f @ O2mR2YAY I (¢
times, form stands on their own.

Thewesternportionsof this zoneare dominatedby riparianandwetlandvegetationassociated
with the higher water table and numerous canals that cross the landscape. In these areas,
nonnative species such aamarix (ramosissimar chinensiy and ravennagras$éccharum
ravennag occur in close proximity to native vegetation composed of arrow weed scrub and
common reed RPhragmites australjsin narrow bands often following the margins of the
canals.

16



Figure7: Locationof Portionsof the SaltonSeaTroughZonewithin the StudyArea
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The Chuckwalla and Chocolate Mountains zone encompasses nearly 660,000 acres of land
stretching across the entire Chuckwadlangesoutheastward to include the Palo Verde
Mountains and portions of the Chocolate Mountains. Muchtloé 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
southeasternmosportionsof the ChocolatéMountains.Thezonecorrespondgo the central

andlargest 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,

Ay aSGiAy3a 10203S wpnn FSSG 6tcn YSGSNEROUE 02y
species such as Mojave yuqtaiccaschidigerato attain a coverdensitygreaterthanm 1t H
percent,andthusbe mappable. In this same general area, along drier margins of Milpitas

2} aKXI avylft LI G§OKSa& Cifdropuftis muddiiiNBands dvglliurer anOK 2 £ |
acre, were observed during fietdconnaissance.

lfa2 Ay OGKA& FNBIFX FYR Fdz2NOHKSNIJ a2dziK & ¢Stfx
Chocolate Mountains, vast stands strongly dominated by teddy bear ckyllsmdropuntia

bigelovi) 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
standsdominatedby blue paloverdeandironwood continueuninterruptedin bandsfrequently
AUNBOIOKAY3 20SNI p YAfTSE t2y3d ¢KAA T12yS Oz2yil
species wash Alliance.

Figure8: Locationof Portionsof the ChuckwallaMountains and ChocolateMountains Zonewithin the
Study Area
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1 TheRiceandVidalValleysZzoneof the LowerColoradoRiverValleySubdivisiorof the
Sonoran Desert

Photo Credit:John Fulton

Thiszone contains four distinct units, the largest one encompassing approximately 53,000
acres immediatelgouthwestof the WhippleMountainsZone.Almostthe entire zoneis

comprisedof 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 contaiaingsof
ironwood and blue palo verde. Upland vegetation is dominated by tAtk@nces containing a
component of creosote busfihese stands may have creosote busthasinglespecies
dominating,ormay beO 2 T R 2 Y Byyhe snfallRr shrubs white bursagelmittle bush.
Significantareaswithin this zone,especiallyin the two smallunits south of State Routés2,
containa sandysubstratewherebig galletagrasgPleuraphigigida), and/or longleaf joint fir

A

R2YAYLFGS 2N O2mR2YAYIF(S gAGK ONB2a2GS o6dzaK
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Figure9: Locationof Portionsof the Riceand Vidal ValleysZonewithin the StudyArea
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CHAPTER 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 appliedtheir knowledgeandobservationf desertvegetationto createa

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 ProjectMaterials
2.2.1Computer Software/Hardware

The mapping effort was conducted using Dadrkstations with dual monitors. The extra

monitor washelpfulin viewingancillaryimagesourcesand groundphotoswhile the mapwas

0SAy3a ONBIFGSR 2y (GKS LINAYIFNE Y2yAU2N» ¢KS YI LJ
The final map was delivered in ArcGIS 10.3 file geodatabase format.

2.2.2Imagery

Thedigital orthophoto baseimageryfor the mappingprojectwasii NHzS ratdl2ofo2niadred
MTTYSGSNI b! Lt AYF3ASNE FNBY Hamnd ! y2iKSNJ asSia 2
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,GoogleMaps,andBingMaps.GoogleEarthimageryallowedfor viewingimageryfrom
LINSO@A2dza Y2Yy(GK&a YR @SIFENEBRX gKAOK gl a KSft LIFdz
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 someinstancesphotointerpretersmappedto morerecentconditionsthan shownon the

2014 base imagery. This occurred exclusively in agriculture landshegdalton 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
02dzy R NAS&a O2dzZ R 6S aSSy 2y GKS LRadnunanmn AYLl
using features such as fencelinmsroads. 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 imageryherefore somepolygonsn the SaltonSeaareawill not matchthe

21



2014baseimagery.SeeFigurelO.

Figure10: 2014NAIPImageryvs 2015GoogleEarthimagery

Vegetatedareaasdepictedon 2014NAIP Theblue arrowsshowsthe samelocationin
2014 (above) and 2015 (below).

Areaasdepictedon 2015GoogleEarthimagery.

22



2.2.3AncillaryData

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
mapsof vegetationwere alsoa valuablereference All of thesedatasourcesvere

georeferenced and viewed by the mappers within their ArcMap sessions.

Thefollowing sourcessomeof whichwere providedby CDFWbr partneringagenciesyere
used regularly throughout the mapping effort:

CalFIRE downloadedfrom http://frap.cdf.ca.gov/data/frapgisdatat & dzo & S (i & LIK LJ
CAStateGeologyMapsc downloadedfrom http://datagateway.nrcs.usda.gov

/ bt { rWofkghopdatacollectionwaypointsg obtainedfrom CNPS
DigitalElevationModelsg viaArcGISOnline

DRECNRegetationMap (AreasA, B, C,D)¢ receivedfrom CDFW

FederaLands; downloadedfrom http://www.nationalatlas.gov/atlasftp.html
Geology USG&lownloadedfrom http://ngmdb.usgs.gov

IndianLands; downloadedfrom http://www.nationalatlas.gov/atlasftp.htmi
Joshual'reeNationalParkVegetationg receivedfrom Parkpersonnel
MDERCentralMojaveVegetationData)c receivedfrom CDFW

MicrophyllMap (2012)¢ receivedfrom CDFW

NationalParks; downloadedfrom https://irma.nps.gov

Northern& EasternColoradoDesert(NECOyegetationdatafield waypointsg received
from CNPS

TopographienapDigitalRasterGraphicg; viaArcGISOnline

Wetlandsc downloadedfrom http://www.fws.gov/wetlands/Data/Statet
Downloads.html

1 Wilderness; downloadedfrom http://www.blm.gov/wo/st/en.html

= =4 =4 -8 8 8 8 8 _a _9a _9 -9 -9
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2.3 MappingClassification

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:
+S3SGl A2y alLIWAyYy3I 2F !yiln. 2NNB3I2 5SaSNI {4
5SaSNIl 902aeadGdSY tNRIAINIYQa +S3aASGIGA2Yy S5FGl1 o6l a
Park (2013), and Vegetation Classification and Mapping at Lake Mead National Recreation Area

(in progress)MojaveNationalPreservgin progressiand DeathValleyNationalPark(in

progress).

VegCAMP provided the initial vegetation classification hierarchy. Based on the most current
NVCS system, VegCAMP compiled the vegetation information from the aforementioned
projectsandarrangedit into a classificationRefinementgo this initial classificatiorwere

made agnappingproceeded A Manual of CaliforniavVegetation(SawyerY S St SN2 2 f ¥ X
Evens2009) was consulted as a reference to guide the revisions. Any potential classification
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changesncounteredby AlSasthe mappingprogressedvere broughtto the attention of
VegCAMP staff for possible classification revision.

2.4 FieldReconnaissance

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
familiarwith the flora, vegetationassemblagesndlocalecologyof the studyarea.At the

alYyS GAYS:T SO2t23AadGa 3IFAYy dzyRSNRAUOFYRAY3I FTNRY
assessing vegetation through the framework of ncagation.

Between August 2014 and December 2015, AIS conducted twelve field reconnaissance trips
dispersedhroughoutthe mappingareawith onecrewpertrip. Thetrips are summarizedn
Table 1

Tablel: Summaryof FieldReconnaissancérips

Tri :
N Op Dates Stafffrom: Location
A 40 SilurianMesquite,ShadowandDeathValleys;
ugust4-9, i ins: Ki
1 921014 AIS/VegCAMP Turquoise and Shadow Mountains; Kingston
Range
(Subarea)
Novemberl 7- CroneseSilurianand D.eathVaIIeysSoda
2 21 2014 AIS Mountains
’ (Subareat)
Januan26-30, Mojave and.Mesquite Valleys; SiIL_Jrian Hills;
3 2015 AIS Turquoise ShadowandMesquite
Mountains
(Subareat)
Vidal, Smoketree, and Chuckwalla Valleys;
March30- Whipple,Chuckwalla, Palo Verde, Mule, Carg
4 . AlIS/VegCAMP ’ ’ L ’
April3,2015 g MuchachoandChocolatéVlountains;EastMesa
(Subarea$, 6)
Mojave, Silurian, Shadow, and Death Valleys
5 Junel-5, 2015 AlS Silurian,ShadowandCadyMountains;Kingston
Range
(Subared)
Junel6-18, CroneseandMesquite_\/alleysj\/lesquite
6 2015 AlS Mountains,
(Subared)
August3-4, TwentynlnePalmsH|ghyvay66-AmboyRoad
7 2015 AlS Corridor; Bristol Lake
(Subared)
A 0428 Vidal and Smoketre®alleys; Colorado River
ugus 1 FloodplainWhipple,ChuckwallaPaloVerde,and
8 AlS/VegCAMP ’ T ’
2015 g Chocolate Mountains; Salton Sea Trough
(Subarea$, 6)

24



Tri
erc;)) Dates Stafffrom: Location
SaltonSeaTlrough;Cargaviuchachoand
9 Segtler;(;)fg(} AlS ChocolateMountains;ColoraddRiverFloodplain
' (Subarea 6)
Septembe28 Orocopia, Mule, Palo Verde, and Chuckwallg
10 - October, AlS Mountains;SmoketreeandChuckwalld/alleys;
2015 Chuckwalld@ench
(Subarea 6)
LandersTwentynine Palms; Cadiz Valley;
November?2 - . : .
11 \é 2015 AlS Highway66-AmboyRoadCorridor;BristolLake
' (Subarea 5)
12 DecembeR-3, AlS SaltonSealrough;RiceValley
2015 (Subareas 5, 6)

t NA2NJ 02 SFEOK GNRLIE !'L{ adl FTFsendbmteriad SR A Yl I SN
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

chosento providealternativesin caseone or more siteswereto proveinaccessibleProject

staff created hardcopy plots of the base imagery and annotated them with road information

for navigationin the field. Theplotswere usually generateat a scaleof 1:26,000,with afew

areas also plotted at 1:12,000 to provide more detail. AlS staff planned field routes to

maximize the numbeof vegetation typesnd ecologicategionsvisitedwhile takinginto

consideratiortime 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,observationpointswere frequentlytakento markthe transition betweenvegetation

types, withthe intent of helpingphotointerpretersdeterminethe edgesof stands.Asingle
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 rangefiRadd. 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
applicationfor ArcGIS®n Androidcomputertabletsto facilitate navigationanddatacollection.
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.
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At many observation points, the crew took digitalor ground photos. The photo number,
photo direction,correspondindield point, and other pertinentinformationwere recordedand
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.

Fieldcrewsfrom AlScollectedapproximately574reconnaissancebservationsasshownin
Figurell.

Figurell: Locationof Reconnaissanc®bservationPoints
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The blue points represent AlIS reconnaissance
observations.

2.5 Photointerpretation MappingProcedures

Therearetwo distinctaspectwf the photointerpretationmappingprocessin what canbe

OFftf SR GKS € LK20G2AY (G SNLINEG iapplidgshigorhéNR OS5 a > ¢
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.
¢ KS & YLINRIDIg/aE\eshe creationof the digitalgeodatabasghroughthe useof

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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2.5.1Photointerpretation Process

Photointerpretationis the processof identifyingmap units basedon their photo signature All

land covelfeatures havea photo signature. These signatuia® definedby 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
LIK2G2AYISNIINSEGSRD ¢NBSa |yR aKNMXza I NB dzadz ff
imagery.However grassegotherthan bunchgrassclumps)are rarelyseenasindividualplants.

Environmental factors such as elevation, slope, and aspect also play an important part in the
LIK2G2AYGSNIINSGFGA2Y RSOA&aA2YNYF1Ay3a LINRPOSadaD
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 wouldbe createdby relyingsolelyon extractinginformationfrom the imagery,

whichis subject to variations in clarity and ground conditions.

The detailed descriptions of each vegetation type found in Chapter 3 include numerous
examples of the typesf information the photointerpreters incorporate into their
understanding of the models. To give some examples, one shrub Alliance may favor rocky
slopes, while anotheisfound at the perimetersof dry lakes.SomeAlliancedlourishon
disturbedsites,while others cannot tolerate the cool temperatures at higher elevations. And,
some Alliances are ubiquitous and found in a variety of settings.

Thedescriptionsalsodiscusghe relative percentcoverof variousplant speciesn 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 environmentalsettingandrulesregardingrelative coverfactor into the intelligent

delineation of vegetation polygons.

2.5.2MappingProcess

Justasthe useof mentalmodelsby experiencedhotointerpreterscontributedto the

LINE RdzOGA2Y 2F | KAIKmljdza t AGe @S3aASGFGA2Y YI L
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 efforsimultaneously.

Each vegetation mapper brought one of the modules into his or her ArcMap session. Using an
2ymaONBSYy KSIRamndzld RAIAGATAY3I YSGK2RI GKS LK2
standardandcustomArcMaptoolsto facilitatethe creationof polygons.Thephotointerpreters
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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
categoriesof percentcoverof severalstaturelevels.Toassistin boundaryplacementand

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.

Photointerpretersassignedachpolygonthe appropriateattribute codestring: Vegetation

Type (Map Unit), six different Percent Cover types, Exotics, Roadedness Disturbance,
Development Disturbance, Anthropogenically Altered Disturbance, Altered Hydrologic Regime
Modifier, Olneya tesota; Parkinsonia floriddOLTE_PAFL) Presence Modifier, Land Use, and
Method ID. The map classification is presented in Appendix A.

Acustommenuenabledcodevaluesto be assignecefficiently, minimizingthe possibilitiesfor

entry errors. The codes themselves were entered as numeric values, which are easier to input

FYR YFYyALdzZE FGS GKFEY fLKFYydzZYSNAO O2RS&a 2N RNR
allowfor the hierarchicalgroupingof like vegetationcommunities remindingthe mapperat 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.

¢KS Y2Rdz S& 6SNB SRISnYlI OKSR FyR OKSO{1SR 7T2N.
mappingprogressedmoduleswithin a subareaunit were joinedtogether. Thesedatabase

dzy AGda 6SNB adzoaSOod (G2 Fdz2NIKSNJI LINPOS&daaAy3dr SR3
member before being delivered to VegCAMP for AA allocation, prior to AA data collection by

CNPS. Qualitgontrol proceduresmplementedduringthe mappingeffort andbeforefinal

deliveryof the data improved the consistency and accuracy of the overall database. Quality

control andaccuracy assessment will be discussed in greater detail in later sections of this

report.

2.5.3Mapping 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
givenvegetationmapcouldberiddledwith discrepanciesasdifferent staff membersapproach

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
photointerpretersdo not haveto pausetoo longto considerhow bestto capturethe more
common ambiguous situations that are confronted.

Thespecificcriteriafor eachattribute type arediscussedbelowunderthe appropriateheading.
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2.5.3.1Vegetation Type (Map Unit)

¢CKS FAYIE YL O2yidlAya t1 !'ffAlFyOSa FyR ! fEALl
natural Standsand MappingUnits,and 11 miscellaneouslasseselatingto featuressuch as

agriculture, water, and urban disturbance. When the photointerpreter could not confidently

Of FaaAa¥e | LkRfte3dz2y d GKS 'fttAlyOS fS@Stsx GKS
al ONPINRdzLInf S@St O2RS® ¢KSNBE I NBE mnan al ONEB INRdz
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 polygonsizeis animportant consideratiorwhencreatingandviewinga vegetation
geodatabaseThechoiceof an MMU isinfluencedby the clarity of the imagery the purposeof

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 polycarpg California joint fir Ephedra californidaand cheesebushAfmbrosia

salsolg 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 mappedwvith a2.5acreMMU, with the exceptionof the rural areanearandaround

Twentynine Palms, where land use was mapped to 1.5 acres (see Appendix C for more detail).

/ 5C2 Q& f2y3anNry3aS 3F21f Aa G2 YIL ¢S3ASGFrdAz2y ¥
accomplished as funding or need allows, one area or project at a time. The desert vegetation
geodatabasereatedin this projectisto be incorporatedinto the Statewidevegetation

mapping effort.ThegeneralStatewidemappingcriteriaspecifiesan MMU of two acres,but an

exception was made to map to a 10 acre MMistead of two acres for desert vegetation

types.

In addition to the MMU variance with the Statewide classification, the desert mapping effort

hada different setof criteriaregardingpercentcover.In Statewidemappingcriteria, alife 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 fremontji red willow Galix laevigatpand black willowSalix gooddingjitypes, were

mapped usinga5to WS NOSy i 02 FSNIJ ONRGSNRLF Rdz2S (2 GKSANJI
settings.
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A summaryof the minimummappingunitsfor this mappingeffort is presentedin Table2.

Table2: Minimum Mapping Units

MappedFeature Minimum Mapping Unit

Ripariarvegetation;,wetlands;certainwashtypes 1 acre

Water: perennialstreamsandlakes/pondsdammedephemeral
ponds, Colorado River Aqueduct, All American Canal, East 1lacre
Highline Canal, Coachella Canal

Landuse:agriculture built-up, waterimpoundmentfeatures 2.5acres

AtriplexpolycarpaEphedracalifornicaand Ambrosiasalsolain

washes 5acres
Uplandvegetation 10acres
Vacantareaswithin settlements;agricultureandwater within 10
urban windows acres
Floodcontrol basing'smalleronesare mappedasbuilt-up land

I PP P 10acres
use)
Urbanwindows 1 squaremile

The establishment of an MMU entails the need for making rules for aggregating stands below
MMU. In general, similar life forms are aggregated togetieNS STTR2 YA Yl G SR { & LIS
F33aINBIFGSR 6A0GK 20KSNJ GNBSTR2YAY I GSR GeLlSax
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
adjacentlargerstands,andthe adjacentstandtypesare verydissimilarin environment,the

unit may be aggregated with the more similar adjacent type.

a
a

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. AlIS made exceptions to map wetland types below the
MMW in order to capture the vegetation along the Colorado River and the canals in the
ImperialValleyarea. TheappropriateMMUswere still observed Asan example becauseof the
highlyfracturedanddisturbedcharacteristicof the wetlandandriparianvegetation
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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

riparianandwetlandvegetation.Thisguidelinedid not precludethe creationof polygons
where a small section fell below the minimum width, as long as the greater portion of the
polygon met the stated criteria.

Anothertype of mappingconsideratiornpertainsto sparselyegetatedto nonvegetatedypes.

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 Miscellaneou<lasses

CKS NBflFIGA2YAKALI 60SG6SSy @S3SaraAaz2y FyR fyR
mappingclassifications structuredto accommodatehesecomplicationsAsmentionedabove,

some of the Vegetation Type (Map Unit) categories were reserved for land use types such as
agriculture,urbandisturbance andwater features.However,LandUsewasalsoan 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
planningpurposest isimportant to representthe housingaswell asshowingthe continuity of

a natural vegetation community. With the existence of the Land Use layeidygon can be
codedasthe Joshuaree woodlandAllianceg avegetationtype ¢ but in the LandUselayer,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.

Ly GKA& LINRP2SOG GKS 02y Odpléd. #ban windowgodeNabtihey & A Y R
Miscellaneouglasse the vegetationmapunit classificationis definedasa fully developed
O2yGiA3Ad2dza | NBI 2F o0dzAf Gmdzld YR RA&AGAZNDSR f Iy
vegetation stands may exigtithin an urban window, but they generally are not viable

candidates for mitigation due to the surrounding urbanization. Therefore, natural vegetation

wasnot mappedwithin an urbanwindow unlessit formedanareaat least10acresin sizeand

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
considerationn mappingagriculturein the desertis decidingwhethera plot of landthat was

farmed in the past should still be considered as active agricultucerrntly inactive plot of
agricultural land may have been abandoned permanently, or it may just be in a fallow phase
before farmingresumesTohandlethe uncertaintyin suchcasesadecisionwasmadeto

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
canalg(includingthe ColoradoRiverAqueduct,Coachella&Canal All AmericanCanalandthe

East Highline Canal), and water impoundment features.

It should be noted that percent cover was not evaluated for most of the Miscellaneous Classes.
Athoroughdiscussiorof the rulesappliedto eachof the MiscellaneouLlassesanbe foundin
Appendix C.

2.5.3.2 Percent Cover
Percentcover,alsoreferredto asd R Sy sk quénfitative estimateof the aerialextentof the
living plants for each vegetation layer within a stand. Cover is the primary metric used to
guantify 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 herpcesus
AppendixDincludessixtablesthat presentthe rangesof percentcoverused for each of these categories,
along with relevant notes. These tables are adapted fafxh2 Vegetation Map in Support of the Desert
Renewable Energy Conservation Plan, Interim Repo(V&dCAMP, 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, shrubsherbaceousandnonvegetatedareashadto addup to 100 percent.Thecover
percentages were then converted into the appropriate cover category.

Photointerpreters formed separate polygons when there were changes from one cover class to
anotherwithin a vegetationtype or mappingunit aslongasthe resultingpolygonswere at

least double the size of thapplicable 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
GNBS @S3aSaldA2y (el FaaiA3adySR odzi RAFFSNBy
versush p mmMmpi’: 0 @

Thephotointerpretersconsideredhe coveragepattern of eachlife form beforeassigning

cover code to the polygon. To ensure consistency, it was helpful to compare percent cover

Gl tdzSa 2F LRfted2ya gAGK Of dzYLISR YR dzyS@Syt &
polygons with an even distribution of plant cover.

32

O«



2.5.3.2.1 PercentCoverMMappingConsiderations

It is important to note that the photointerpreters could only accurately quantify the vegetation

GKFG Aa @GAaArAoftS 2y GKS FSNAFE AYIFI3ISNED® ¢KSNBT
that the coverof understorylayerswhichwere obscuredby overstorylayerswasnot included.

For this reasontotal 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
O2@SNJ) OfFaa ané ob2yS 2N b2i 20aSNBFof S0 |yR
lookedfor the consistentpresenceof very sparsetypesthroughouta polygonbefore assigning

Al I O20SNJ Ofhaa 2F amoé

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
exceed40 percent,it wasconsideredoo denseto giveareliableestimateof lowertier canopy

or understory percent cover. In these situations the code assigned for percent cover for the

dzy RSNBRGU2NE fAFS F2N¥a ¢2dzf R 6S dab2d | LILIX AOI of
the Statewide mapping effort.

Thedate that the aerialphotographymissionis flown influencesthe percentcoverassignedo
vegetation types. Subsequent field verification and accuracy assessments must take into
consideratiorthe following factorsthat cancauseapparentdiscrepanciebetweenthe percent
cover evident on the imagery and percent cover seen in the field:

9 {SrazylrttAade nm ¢KS LISNOSyd O20SN)I 2F Y22ad LI
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
GKFY A& 20aSNWSR RdzZNAYy3I |y 2ymairidsS @raraa I
tf S TAySaa 002ftR RSOARdz2dzas RNRdzAK{d RSOARdz2d
2y O2YyRAGAZ2YE 20&a0dz2NB GKS dzy RSNERG2NER® LYl 38
photointerpretation of the understory, but make it difficult to identify the overstory
species since there is no foliage present.

9 1yydzrf @GFNRAFOATAGE m ¢KS SY@ANRBYYSyYyllt O2YyF
RNRdzZAKG &SINBX Ff22RAy3IZ SGOP0 YIé& O2y 0N al
visits thus resulting in differences of the percent cover assigned to a polygon in the field
versus those assigned during photointerpretation.

1 Dead vegetatio@When 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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2.5.3.3
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tamarisk stand was mostly dead, but the living portion was a cover of 12 percent and the
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¢ 15%). Since the dead portion of the tamarisk stand and the living portion were dense
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Photointerpretersassignecachexistingpolygona codereflectingthe levelof impactby exotic
invasive species such as Mediterranean gr&shimuspp.) or tamariskTamarixspp.).
Polygons were not created or split because of differences in the presence of eXailus. 3
adaptedfrom 2012 VegetationMap in Supportof the DesertRenewableEnergyConservatiorPlan,
Interim Report 1.1VegCAMP, 2012), presents ttmap classes for Exotics.

Table3: Map Classegor Exotics

Code Range Discussion
Sparse herbaceous vegetation with a minimal to low relative cover
exotic species; based on field data, no evidence of exotics in samp
0 Nonevisible no evidenceof exoticson imageryandbasedon modeling,assumed
not presentor not regularin the stand.Thisis expectedon desert
pavement, very steep bouldery slopes, and coarse rocky slopes, w
no tawny or reddistschismuspp signature, etc.
Sparse to moderate cover berbaceous vegetation with a low to
Patche®f exotics | moderatelyhighrelative coverof exoticspeciesPatchef exoticsare
visible, but cover | visible, but cover is not significattarrea tridentataAmbrosia
1 not significant dumosawithout high roadednessr degraded understory usually fall

(relative cover to
total <33%)

in this class. &ismusspp. orTamarixspp. may be visible in relatively
small discrete patches (less than half of the substrate signature), b
do not present an extensive signature.

Exoticgpatrticularly

herbaceous)
significant and cove| Exotics are significant and cover may exceed the dominant vegetai
5 may exceed & G NJ G| dof Schisméspp. (&ény) is uniform in the understory
dominant of shrubbyor tree overstory;or anochred K | of Brassicapp is
vegetation strata | foundin sandy soil. Areas of higher disturbance are likely to be in t
(relative cover | category.
<66%)
Standcharacterized
by exotics This igeserved primarily for Allianekevel calls which are defined by
3 (ve:qe“tatiop type is | exotics;standsarecharacterizedy exoticvegetation(asdefinedby the
a SE2 U A O¢ ( map unit). Examples of this are standsfofindo donaxand Tamarix
cover spp.
>66%)
9 Not applicable/Ndt | Exoticsare not applicablevhenthe MapUnitis 9300,9310,9320,9800,
assigned 9801,9803,9804,9805.
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RoadednesBisturbance

RoadednesBisturbance 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
definedby the proportion of anypolygonthat is contiguouslywithout thesefeatures,asshown

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
L2fte3d2y YR GKS NRIFIRAQ STFSOO @hatisivkSeti@2 y (i A 3 dz2
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
polygonwith aroad more or lessbisectingit will be assignedh codeof Moderate,regardlesf

aAT S ¢KAA YSIya (KFG + @SNB fFNHBHS LkRfedaz2y gA
might still contain an extensive roadless area.
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Table4: Map Classe$or Roadednes®isturbance

Code Range Example

0 Nonevisible

Low: at least 2/3 (67% to
1 100%) othe vegetation
polygonareaisroadless

Moderate:betweenl/3 and
2/3 (33%t0 66%)of the
vegetation polygoris
intersectedby roads of any
kind

High:lessthan 1/3 (<33%pf
3 the vegetation polygon lacks
roads of any kind

Roadednesss not applicablewhenthe MapUnitis

9200, 9210, 9220, 9300, 9310, 9800, 9801, 98
9804,9805,9320(non OHV).

9 Not applicable/Notassigned
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2.5.3.5 DevelopmenbDisturbance
DevelopmenDisturbanceaccountgor the levelof impactby structuresand settlementsthat
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
DisturbancePolygons 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 Faif13 California Desert Vegetation Map and Accuracy
Assessment in Support of the Desert Renewable Energy Conservatiphegl@AMP, 2013),
presents the map classes for Development Disturbance.

Table5: Map Classegor DevelopmentDisturbance

Code Range Discussion

Thereareno noticeablejunk piles,isolatedhomes,structures,

0 Nonevisible -
etc. within the polygon.

1 Low;lessthan 2% of | Junkpiles,structures,cementpads,etc. areinconsistently
polygonaffected distributed at very low density.

Moderate:between Multiple examplef dispersedunk, buildings,or other

) 206 to 5% of the | Structuresetc. are visible throughout the polygomhere

may be a dense concentration of development within a sing
or few parts of the

vegetationpolygon.

Multiple examples are evenly distributed in a vegetated
polygon; typically meets the 2.5 adtereshold to map a

G. dgglGF yR ! NDFY 5Aa0dz2ND I yOS
mines or open pits coded as 930taybe assigneda
DevelopmenDisturbancecodeof 0, 1, 2, or 3 dependingn
the amountof structuresor debrispresentin the polygon.

polygon affected

High;morethan 5%
of polygonaffected

9 Notapplicable/Not | DevelopmenDisturbanceasnot applicablevhenthe
assigned MapUnitis 9200, 9210, 9220, 9801.

2.5.3.6 AnthropogenicallAlteredDisturbance
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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are smallclearingscausedby OHMraffic at roadintersectionsfire effects,and powerline
tower pedestal clearings.

Polygons were not created or split because of differences in anthropogenically altered
disturbance put existingvegetationpolygonswere assigneane of the classepresentedin
Table 6 which was adapted from Appendix F of VegCAMP (2013).

Table6: Map Classes$or AnthropogenicallyAltered Disturbance

Code Range Discussion

Noghostlinesof tilling, differential effectsof
enclosureéxclosure fencing, effects of grazing/browsin
etc. are visible.

0 Nonevisible

Less than 33% of
polygon is affected
1 and/or impact is seen

but does not affect
vegetationcoveror type

Lesghan 1/3 of avegetationpolygonhasvisible
evidenceof clearingprior agricultural activity or other
effects.

) Between33%to 66%0f | Avegetationpolygonhasmorethan 1/3 but lessthan
polygon is affected 2/3 visible effects of clearing, prior agricultural or other

effects.
3 More than 66%oof Avegetationpolygonhasmorethan 2/3 visibleeffectsof
polygonaffected clearing, prior agricultural or other effects.
9 Notapplicable/Not Anthropogenialterationis not applicablewhenthe
assigned MapUnitis 9801 or 9320 (caused by high Cattvity).

2.5.3.7AlteredHydrologidRegimeModifier

This attribute denotes where a wash or sheet flow has been diverted from its natural path by
restrictedsheetflow or activechannefflow crossingunderaroad, railroad,berm, etc., resulting
iNna@S3aStlr A2y RAFTFSNBYOS R2gyat2LISd ¢KS STFSOI
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
O2YyAARSNBR dzytf Saa (KS@ YI1S I 062dzyRFNETF2NXYAY

Examples of how impediments can result in an observable difference in vegetation type or
coverinclude:1) washeshavecontractedor havebeendivertedor eliminatedon 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 impoundedupslope.

Sincethe Altered HydrologidRegimeMVodifier wasappliedonly where mappablechangesn
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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 able 7

Table7: Map Classedor Altered HydrologicRegimeModifier

Code Definition Discussion

0 Not affected Neither th(_a vege_tation type nor percent_ cover is affected
hydrologicdmpedimentthat followsa portion of polygon
boundary.
Vegetationtype and/or percentcoveris affectedby

1 Affected hydrologic impediment that follows polygon boundary. O
the polygon downslope from the impediment is considers
affected.

9 Notapplicable/Not | AlteredHydrologidRegimeModifier is not applicablewhen

assigned the MapUnitis 9300, 9310, 9800, 9801, 9803, 9804, 980

Figurel2 presentsan exampleof polygonscodedwith the AlteredHydrologidRegimeModifier.

Figure12: Exampleof Polygonswith the Altered HydrologicRegimeModifier

/

This example shows portions @blygons (in red above) which were assigned an
't GSNBR | @8RNRf23A0 wSAAYS a2RAFASNI® ¢KS
polygon, funnel sheetwash flow out of their natural channelinto small diversion
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ditches.Theresultanthydrologic modification changes the vegetation, in this example,
from a series oDIneyawashes upslope (south) to a sparse coveLafrea tridentata
with a widely scattered sparse emergent coveObheya(to the north).

2.5.3.8 Ironwoodc BluePaloVerdePresencéodifier (OLTE_PAFL)
This attribute denotes the consistent presence of ironw@dtheya tesotagand/or blue palo
verde (Parkinsonia floridaln mapped polygons within the study area, the only occurrence of
whichisin the ColoradoDesertregionand ArizonaUplandsubdivisiorof the SonorarDesert.
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
shrubtypeson broadalluvialfansandbajadasaswell asin smallrivuletsdissectingsparsely
vegetated desert pavement.

The photointerpreters determine@hether thepolygon contained a presence of eitharboth

of the two key species. Although cover can be in trace amounts (below 1 percemiitibe
consistentacrosamostof the mappedpolygon.All polygonsmappedasthe ParkinsoniaF £ 2 NA R T
Olneyatesotd f f A yOS |fa2 NBOSAOSR GKS h[¢oygt! C[ Y2I

Figurel3presentsanexamplewherethe modifierwasapplied,and Table8 summarizeshe
map classes.

Figure13:Exampleof Polygonwith OLTE_PARYodifier

Alliance polygon coded with the OLTE_PAFL moddieeya tesotaoccurs 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 Rarkinsonia floridg Olneya tesotaAlliance stand in a wash.

Table8: Map Classe$or OLTE_PARodifier

Code Definition Discussion

Mappedpolygonsdo not haveOlneyatesotaor Parkinsonidlorida

0 Not present ) .
presentconsistentlythroughoutthe standin at leasttraceamounts.

MappedpolygonshaveOlneyatesotaor Parkinsonidlorida present

1 Present consistently throughout the stand in at least trace amounts.
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2.5.3.9

LandUse

Land use is the human use of the land and is embodied throughfeatiires as urban

centers, townsmining,agriculture, andindividualsettlements.Asmentionedin Section
2.5.3.1.2jn 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 botHayers.

Alandusepolygonwasmappedif it wasat least2.5acresin size.Thecriteriausedfor mapping
land use are presented in Appendix C.

Thehierarchicaformat of the classificatioris suchthat more detailedclassesnaybe addedat
lower levels of the hierarchy for future more detailed land use mapping efforts. For example,
the Urban(1000)classcouldbe subdividedfurther into Residentia{1100),Commercia{1200),
Industrial (1300), Transportation/Communication (1400), and so on. The land use code
assignment was mostly at an Anderson Level | (Anderson et al., 1972) with lower levels for
specific categories, as shown below:

1 0000=Notassigned/Noassessed
1 1000=Urban
o 1436=WaterTransferfmajorcanalsaqueductsandagriculturalchannels)
o 1850=Wildlife Preserve& Sanctuaries
1 2000=Agriculture(includesnurseries)
o 2100=Db 2 Yy Tt ¢ RAWR EeldCrops
o 2200=O0Orchards& Vineyards
1 9800=UndifferentiatedWater
o 9810 = Water Impoundment Feature (includes settling ponds, salt evaporators,
sewagedreatment ponds,rechargebasinsmayor maynot containwater at time
of imagery)

In this work effort, the definition of the 1436landusecodewasexpandedrom applyingonly
to the California and Colorado Aqueducts. It now includes major canals such as the Coachella,
All Americanand EastHighlineCanalsThecanalsand aqueductsare assigneda Map Unit code

2F aqal 22N0Ij dz§¥RdzG@G&da ROpy nnod ¢KS fFyR dzasS O2RS

mappable corridorén the agriculturalareasof the ImperialValleythat containedone 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

G! ANRK Odzft G dzZNBE S pH AN O @

TheWildlife Preservesand Sanctuarie$1850)land usecodewasaddedfor this work effort to
denote the managed wetlands in the Imperial Wildlife Area, near the Wister Unit.

2.5.3.10 MethodID

Thisattribute wasusedto indicatehow the MapUnitcodingdecisionwasreachedfor a polygon

by identifying what type of field data (if any) was used to support the vegetation type
FAaA3dyyYSyded C2N) LRfed2ya GKIFIG RAR y2id KIF @S
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Thefollowingisalist of the valuesused:
1 mRapidAssessmenfcurrentproject)
2 ¢ Relevé
3 rFieldVerification
4 Photolnterpretation
5 mAdjacentStand:Informationor GroundPhoto
6 MReconnaissanggurrentproject)
7 TOtherInformation
8 mOlderPlotData
9 mOlderRecorData
10- AccuracyAssessment
60- AdditionalReconinformation

2.5.4QualityControl

Quiality control was an iterative process, conducted at many phases of the mapping effort. For
the entire duration of the project, photointerpretersconsultedwith oneanotheraseach

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
codesuncodedpolygons adjoiningpolygonswith the samecode,or topologyproblemswere

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
G8LIS O2dz R y20 KIFEZS | ab2yS 2NJ b2i 20aSNBIofS

Additionally, each photointerpreter reviewed his or her completed module for consistent

applicationof codesandMMU considerationsWhenadjoiningcompletedmoduleswereS R 3 S 1t
matched,any mapping discrepancies found at the edgesveen modules were corrected

FYRYX AT ySOSaalNEBX OKFy3daSa ¢gSNB | LILX ASR (KNERdz
matching to the area previously mapped for DRECP.

When all the modules in a subarea unit were joined together, a senior photointerpreter

reviewedthe datafor registrationof lineworkto the baseimageryandfor codeaccuracyand

consistency. Automated final checks were again conducted for invalid codes antieddde
O2NNBflFiA2yad ¢21L12Ft23A0Ff SNNBNE 6SNBE OKSO] SR
round of quality control was conducted after AA results had been applied to each of the

subarea units.

2 KSy SRAISTYIGOKAY3 (G2 LINB@A2dzate& YI LIWISR | NBI &
to makethe transitionasseamlesaspossible Occasionallgliscrepanciesvere encountered,
so the following guidelines were established to handle them:

1. FGKS SRASTY!I G OkindR@smail SHSd iyl ladSndarylplbiddment
preference judgmentcallin codeassignmentpnly a smallpolygonin the current
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project is affected, etag match the data in the current project to the previously
mapped area.

2. LT GKS SRASTHYIFI OK RAFFSNBYOS AYLI OGa |
mappedarea,whichattachesto alargepolygonin the currentproject,andthe coding
on the prior map would possibly be wrong for the current large polygon:

a. Inmostcasesit will be preferableto changethe codein the previouslymapped
area to match the current data.

b. Insomecasesit maybe preferableto leavethe previouslymappeddataasis.

3. LT GKS SRISNHYIFGOK RAFTFSNBYOS AYLI Ola |
mostcasest will be preferableto featherin acodechangeby addinga boundaryin the
current dataset close to the study area boundary. If possible, use a natural feature to
create the break.

4. 9 R3S 1Y lthé dethbdyTHttribute:

a. For polygons in the current dataset that are relatively small extensions of
polygonsn the old project: applythe Method IDvaluefrom the old project.

b. Forpolygonsn the currentdatasetthat havedatapoints,but the continuationof
the polygon in the previously mapped area did not: use the appropriate Method
ID for thecurrent polygon and update the Method ID in the old project.

Atthe end of the project, all of the individualdatabaseunitswere joinedtogetherinto the final
geodatabase that included the areas previously mapped for DRECP. One lastcquéildly
review, conducted on this completed geodatabase prior to the final delivery, ensured that the
database was seamless and had been processed correctly.

2.6 AccuracyAssessment

Accuracy assessment begins with the allocation of polygons selected to be visited in the field.
Theallocationswere performedby VegCAMRNddesignedo ensurethat a representationof

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
polygonswerethen assessedh the field andthe findingswere recordedby CNP$ield crews.

From October 2015 through March 2016, CNPS made 574 field accuracy assessments. Field
assessmentwere conductedoy CNPSoonafter the joinedsubareasvere deliveredto CDFW
and allocation polygons were selected.

In the office, datafrom the field AAformswere enteredinto an Accesslatabaseby CNP Staff.
VegCAMERcologistaisingthe field surveyAccesslatabaseandaccompanyingroundphotos

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

closelythe photointerpreter (Pl)matchedthe type reported from the AA.Table9, adapted
from VegCAMP (2013), shows how these points were assigned

Table9: AccuracyAssessmenscoringCriteria

Code Reasorfor Score Score
A | Plcompletelycorrect. 5
B | ThePlchosethe correctGroupORthe nextlevelup in the hierarchy. 4
Threshold/transition between PI call and Final call. This was used when
cover values of the dominant or indicator species waose to the values

c that would keyto thet Ltgpa(e.g.,an AAcallof YuccabrevifoliaAlliance 4
for astandwith 1%evenlydistributed YuccébrevifoliaoverLarrea
tridentata-Ambrosiadumosawould get this score if the PI call wiaarrea
tridentata-Ambrosia dumosalliance with <1% ucca brevifolia

D | CorrectMacrogroupORnextlevelup in hierarchy. 3
Based on close ecological similarity. Ecological similarity addrassessed
and mapped calls that contained vegetation with overlapping diagnostic

E | species butverenot technicallycloselyrelatedin the NVCSiierarchy.This 3
wascommon in stands that contain a mix of species of late and early se
vegetation types andlso common in zones of overlap between ecoregiof

F | CorrectDivision. 2
Some floristic/hydrologic similarity. This addresses cases in which the

G mapped and the assessed vegetation type had different diagnostic spec )
but bore somesimilarityin ecologicatraits basedon predictedandactual
settingsuchas hydrologic regime, overall climate, or successional state.

H | Correctonlyat Lifeform. 1

I | NosimilarityaboveFormationandincorrectlife form. 0

J Surveyremovedbecausesignificantchangein polygon(e.g. the standwas No
burned, developed, or cleared since the date of the base imagery). score

K Surveyremovedbecausenadequateportion (<10%)f the polygonwas No
viewed by the AA field crew. score

L Surveyremovedbecausdield/Pldataisincompleteinadequateor No
confusing (e.g., cover values were not provided for key species in the st} score

M Supplementaryecord,not scored(for multiple point assessmenta/here No
the AA call was the sanma multiple points). score

Once a subarea had been scored, the accuracy assessment results were reviewed by senior
photointerpreters. In some cases the photointerpre®erf | 33SR | &ALISOATAO

up discussiorandreviewwith the AAecologiststaff, resultingin either acceptingor 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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Thedatabasereceivedan overallaccuracyscoreof 91.90%However becausehe 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 foduatendum to the 2013

California desert vegetation map and accuracy assessment in support of the Desert Renewable
Energy Conservation Plan. Final Repdf#égCAMP, 2016).
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CHAPTER Map Unit Descriptions

Explanation of Map Unit Descriptions

Thlschaptercontalnsdescrlpnons‘or eachof the VegetatlonTypes(Map Units)representedn

0KS FAYylLf 3AS2RIFGFo01rasS F¥F2NJ KS wanmnmunmc LINRESS
2012 vegetation mapping effort. Please refer to Chapter 3 of Menld ¢2013) for map unit

descriptions covering the original mapping project area.

Thedescriptiondor the majority of vegetationtypeshavethe followingcomponents:

Ascreenshotof aerial imagery and ground photoare featured on the first page. The
screenshots give the reader a sense of the photo signatures. The stand of vegetation being
describedsoutlinedin red. Thegroundphotos,takenby staff duringfield visits,showthe
appearance of the plants on the landscape.

Thesecondpageincludesa Description whichdiscusseshe expectediocations,percentcover
considerations, and other factorBhotointerpretation Signature which describes the tone,
texture, pattern, etc. commonlyseenon the aerialimagery;anda listingof Typeswith Similar
Photointerpretation SignaturesThe signature traits that differentiate each vegetation type in
the list from the vegetation type being described are addressed.

Following the Types with Similar Photointerpretation Signaturegistabution mapand a

brief discussion of th®istribution of the vegetation type in the study area. For vegetation

types with only a few, small polygons in the entire study area, the siteqiolygons on the

distribution map was enhanced so that their locations could be seen. The distribution map

showsthe vegetationtype occurrencen the currentmappingeffort, the H 1 m o TRiceVialiey
OEGSYaAz2y YIFILWAY3IS YR GKS 2NAIAYEFE HAMMTHAMH

Followingthe distribution mapdiscussions an elevationrangechartshowingthe percentages

of elevation values for a given vegetation type within the study area. This was derived by
extracting the elevation data (10 metpixels) from the Digitatlevation Models (DEMB) 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
YILIWSR Ay GKS OdaNNBy(d YIFLLWAY3I STFF2NI=E GKS HAawm
HAMMTHAMH YIFLLAY3 LINRP2SOGD®

Descriptions for vegetation types in the Miscellaneous Classes are similar to the standard
descriptionsput the groundphoto, list of Typeswith SimilarPhotointerpretationSignatures,
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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
thesetypesit wasnot possibleto formulatethe standardA y 11 Rdedclipfionsinstead they

are represented only with a distribution map (with enhanced polygons) and a brief discussion.
Ly 20KSNJ OFasSaz az2yYS 2F GKSasS tAYAGSR (eLXSa
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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11227 Juniperus californica Alliance
CaliforniguniperwoodlandAlliance

Map Unit 1122
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DISTRIBUTIONVithin the original study arealuniperus californicaccurs 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

St SgLiA2ya R2gy G2 wpnn FSSG o6tcn YSGSNARAOD 2 A
found only in onesmallarea at the 4500 foot level (1370 meters) adjacentto the Bighorn

Mountain& Whitewater River National Recreation Area.
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13117 Pinus monophylla Alliance
SingleleapinyonwoodlandAlliance

.

o
S h f -y
/
! ——_-
e I

L \

! Key

- Current Mapping Areas
| Previously Mapped Areas

o

@o 25 50

Map Unit 1311

\\
75
Miles. o st

DISTRIBUTIONPinusmonophyllaoccursin two disjunctstandsin 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
2 A0KAY

wAR3IS Ay GKS
2yte Ay 2yS

avylrtt |

a2dzy il Ayao

{ly DIONKSE
YV2NIKnTiNSYRAY 3

NEBF 2y |

to the Bighorn Mountain & Whitewater River National Recreation Lands.
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14117 Populus fremontii Alliance
FremontcottonwoodforestAlliance

The photo depictsa stand of P. fremontii adjacentto the All AmericanCanalnorth of Bard,
California.

Thephoto showsan emergentP.fremontiitree alongthe banksof the MojaveRiver.
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141171 Populus fremontii Alliance

DESCRIPTIOM:this AlliancePopulusremontiiisdominantor O 2 11 R 2 Ywkth/oleybipercent

absolute cover in the tree canopy. Stands occur along streams, springs, and valleys with a
subsurfacevater supply.P.fremontiioccurswith Salixspp., Forestiergpubescensand Baccharis

spp. amongother species.StandsO 2 1 R 2 Y hyftreewflidws such asSalix gooddingior S.

laevigata are mappedas this Alliance.Platanusracemosaand Salixlaevigata if present,are
eachusuallyless than 5 percent coveB. gooddingiY I @ 6S O2mR2YAyJalixia s |yl
lasiolepisor Baccharispp. may be present at low to high cover in the understory

PHOTOINTERPRETATION SIGNATRM&ts occur in open to dense patches along riparian
O2ZNNAR2NA® 5dzNAYy3I SHFn2y O2yRAGA2yaz aArayl ic
Crowns are generally large and variable in shape, tending to be rounded with distinct edges.
Tallertreesin opensettingsyielddistinctshadowingDuringt S | Eonditi®ngthe signaturehas

a light gray to white, wispy appearancedue to the exposedf A 3 K (i mbtafiche®. Ndbirig)
adlryRa Ay UGUKAO1SOmtA1S asSitidAay3daa GSyR (2 KI @S

TYPERVITHSIMILARPHOTOINTERPRETATEIGINATURES:
1 Salix laevigatailliance (1412 This species generally has a smaller, more distinct
crown andcandisplaymultiple crowningin largerindividuals Salidaevigataalsotends
to have arighterandlighter greencolorthan Populugremontii. However it is
extremelydifficult 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.
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14117 Populus fremontii Alliance
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DISTRIBUTIONBtands are more well developed along the Mojave River from the Mojave
NarrowsRegionaParknorth to HelendaleandalongHorsethiefCanyorto whereit emptiesinto

the MojaveRiverForks Reservoitsolatedstands occufrequently along small washes draining

the Transverse Ranges from Gorman east to State Route 18. Although small clusters of
no mappable stands occur in the Colorado Desert portion of the
study area. Within the H n M n TtrRApEIngregion, Populusfremontii occursin narrow stands

along drainages watered by the Copper Basin Reservoir in the eastern portion of the Whipple

cottonwood were observed,

Mountains.
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[=

o E—

0o 250

151 to 500

Map Unit 1411 Elevation Range

501 te 750 751te 1000 1004 to 1250 1251 o 1500
Elevation Range |meters)

1500 +

52




14127 Salix laevigata Alliance
Redwillow thicketsAlliance
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Map Unit 1412

DISTRIBUTION:he majority of mapped standsare scattered along springs,dammed lakes
and/or major drainages flowing out of the San Bernardino, San Gabriel or Tehachapi
Mountains. The onlgignificantstandsoccurringin the Mojave5 S a SiitdiidRare found along

the MojaveRiver 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
GKS HAamMnTmHAMC SHik laduifatisgmaphBddal2witlin the Camp Cady Wildlife

Area.
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14137 Salix gooddingii Alliance
Blackwillow thicketsAlliance

Map Unit 1413
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DISTRIBUTIOMIthoughSalix gooddingiis 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 dat&. gooddingiwas observed more frequently along the Colorado
River, whileS. laevigata was noted on more occasionsalong the western portions of the

Mojave Riverin 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 projectote: In the distribution mapabove,a star symbolhasbeenplaced

overthe polygongfor display purposes.
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14157 Washingtonia filifera Alliance
Californiafan palmoasisAlliance

Map Unit 1415
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DISTRIBUTIONVithin the H 1 M n Ttrappingregion, Washingtoniafilifera occursin dense

stands along the Copper Basin, Desilt, and Gene Washes in the Whipple Mountains. A small
spring dominatedby these palms occurs at Clapppringin the PaloVerde Mountains.
wSO2yyl AaadlyOS SFF2Nlia Ay GKS 2KALILIXS azdzyil A
Populus fremontiiNote: In the distribution mapabove,a star symbolhasbeenplacedoverthe

polygondfor displaypurposes.
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14231 Baccharis sergiloides Alliance
BroombaccharighicketsAlliance

Map Unit 1423
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DISTRIBUTIONStands of this Alliance were infrequently mapped in the study area.
Environmental correlates and/or photointerpretation signature attributes cannot reliably be
establishedfor this project. Standsare smalland associatedwith watercoursesin 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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142571 Forestiera pubescens Alliance

Desertolive patchesAlliance

Map Unit 1425
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DISTRIBUTIONBcattered stands occur along the flats above Amargosa Creek northwest of
LancasterHowever,most standsoccuralongthe foothills of the SanGabrielMountains,usually
tucked innarrow canyon drainages in the uppermost fans and adjacent hills. There is also a
concentrationof standscontainedin the floodplain of Pallet Creekwest of Valyermo.Within

idKS

HaMOTHAMCE YIFLILWAY3I NBIA2YIT avylff

LJ 6§ OKSa

canyons along the eastern edge of the Bighorn Mountain and Whitewater River National
Recreation_ands.
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143171 Arundo donax Semi-natural Stands
GiantreedbreaksSeminatural Stands
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Map Unit 1431

DISTRIBUTIONMappable stands ofArundo donax{ SY A my I G dzNJ f

(G yRE

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.

2 A0KAY GUKS wHamnmuHamc YU LILAY 3

NEIAZ2Y X

avYl tft

permanently flooded margins of the Colorado River south and east of the Whipple Mountains.
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14327 Tamarix spp. Semi-natural Stands
TamariskhicketsSeminatural Stands

St et bt ) 20 e oy e v g vnw“ﬁ.‘-&-‘&

Mot Capm e @

This area on the Mojave River shows a sparse amvEBamarixoccurring directly adjacent to
the river channel along with two other, more densely vegetalamarixstands.

In this photo Tamarixspp.is seenin late-seasonflower colonizingin clonal groupsalongthe
hummockybanks of the Mojave River.
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143271 Tamarix spp. Semi-natural Stands

DESCRIPTIOM:thesed S Y A mt ystanidsibN Sefetationis stronglydominatedby tall shrubby
invasiveTamarixspp., such ag. ramosissima, T. chinens@ other similar speciesSlamarix
spp. constitutes more than 6@ercent of the relative cover. These stands do not include the
less invasivetaller T. aphylla, which is mappedto the more generalizedexotic tree category
(9500)in the mappingclassificationln standswhere Prosopigglandulosas consistentin the tall
shrublayer with Tamarix,the stand is mapped t®rosopiseven whenTamarixdominates the
stand.

PHOTOINTERPRETATION SIGNATi#Ritts occur in very open to very dense cover and are
GeLAOrtfe F2dzyR Ff2y3 YIynYFRS OlFlylfas Ay NAL.
characteristics vary considerably, from stands containing sparse short shrubs along sandy river

flats to densetall thickets adjacentto the active channel. Individual shrubs have dense,

irregularly shaped crowns, and vasgnsiderably in size. Color tone varies from green to gray

to brown, depending on the age, health, and leaf phase of a particular stand.

TYPE®VITHSIMILARPHOTOINTERPRETATEIGINATURES:

1 Pluchea sericeAlliance (4221§ Stands dominated by a dense covelPtdicheahickets
often contain young saplin§amarixin the stand in varying cover. Texture and crown
characteristicen thesesettingsbetweenthe two speciesaresimilar.Colorranges
overlap, withP. sericedi SY RAy 3 G2 0SS Y2 NBamarkhas a noxturdzS m 3 NI §
of colors including portions of the stand which may be a rusty brown.

1 Prosopis glandulosalliance (4222} Stands on the Mojave and Colorado Rivers are
more likely to occur along the base of the blifosopis glandulosa more likely to
occur as a componetb astandO 2 1 R 2 Y Byydmari@alngold river meandersn
the Colorado Rivetoodplain;off the meanders;Tamarixstronglydominatesthe canopy
overextensive areas. The more consistently rounded crowrara$opican be easily
identified even in densstandswhere Tamarixdominates.Signaturecolorrangesfrom
bright greento gray depending on time of year and percent of the crown that is alive. In
addition to these factors, the signature color fbamarixis more dependent upon the
age of the stand
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143271 Tamarix spp. Semi-natural Stands

Map Unit 1432
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DISTRIBUTION:his map unit is common in two settings: (1) along khgave and Colorado
Rivers, and (2) adjacent to dry lake beds in the Mojave Desert that are near agriculture. In both
situations,standsof Tamarixspp. are closelyrelated to human disturbanceand occurwithin

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
GKS /2ft2NFR2 5SaSNI LR2NIA2y 2F GKS &dGdzRé | NBI
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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14321 Tamarix spp. Semi-natural Stands

Map Unit 1432 Elevation Range

g

— —
0 to 254 ¥51 to SO0 501 to 750 T51to 1000 1001 to 1350 1251 to 1500 1500 +
Elevation Range (meters)

Percentage of Elevation Values
s 5 H B & 8 8 2 8B 3§

62



14337 Saccharum ravennae Mapping Unit
RavennagradslappingUnit

A stand ofSaccharum ravennaged polygon) is noted above with emergent exotic palm
trees, locatedn Imperialcountyon the EastMesa,eastof the EastHighlineCanalNote: This
screenshot is a portion of a largeolygon whose entire boundary is not shown.

In this photoSaccharum ravennais mixing with deadPlucheaand Tamarixspp. near the
East Highline Canal.
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143371 Saccharum ravennae Mapping Unit

DESCRIPTIORSaccharunravennaestrongly dominatesthe tall herbaceouscanopy.Pluchea
sericeawas noted in reconnaissance visits as a subdominant shrub in the understory, often
with a presenceof Tamarisk.Standswere observedin & S Y A 11 LIS N6 IpsfrBayfaitly &
flooded settings in small stands ofteadjacent to standing water. Herbaceous cover was
generally very high.

PHOTOINTERPRETATION SIGNABI##&tels occur in dense cover; frequently adjacent to and
Ff2y3a LISNBYYALFf YFynYIRS OFrylfta Ay GKS {lta2y
and settings to pampas gras€drtaderia selloana Structural characteristics are fairly
consistent acrosstandsand overall signaturevarieslittle regionally.Standtextureisa ( A LILX S 1
like,similarto Typha sppColor is typically a consistent bright straw tone.

TYPERVITHSIMILARPHOTOINTERPRETATEIGINATURES:

1 Typha (angustifolia, domingensis, latifoliAJliance (3415 Color and texture are
similar; however, texture patterns are interrupted by the frequent presencelothea
and/or Tamarisk.

1 PlucheasericeaAlliance(4221)¢ Standf S.ravennaearefrequentlyinvadedby this
shrub. Signatureharacteristicof P.sericeaare distinct (seedescriptiondor this type);
however, in stands wher8. ravennaelominates, a component of this shrub makes the
overala A 3yl GdzNB Y2NB Y2004t SR 6A0GK GFINRBAYy3 (2Yy
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14337 Saccharum ravennae Mapping Unit

Map Unkt 1433
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DISTRIBUTIONStands 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 dPluchea sericeand/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

L £ Map Unit 2300
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DISTRIBUTIONhese stands are mapped at the Macrogrdeyel. 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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230571 California annual and perennial grassland Mapping Unit
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Map Unit 2305

DISTRIBUTIONhis mapping unit is widely distributed throughout most of the region west of
the MojaveRiver, becoming very common in the western portion of the Antelope Valley from

[ FyOFaagsSN (2

mapping unit occurred along the southern margins of Hayfield Dry Lake north of Interstate 10.
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2310171 California annual forb/grass vegetation Group
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DISTRIBUTIONEhe Group level is assignedto the vegetation type only when the photo
signature andecologicakharacteristicanake photointerpretation and modeling/extrapolation
inconclusive foaspecificAlliancecall. Standsare scatteredin locationsthroughoutthe western
MojaveDesert ancare more commonin the westernAntelopeValley.Scatteredstandsoccurin

akalinea SGdAy3a Ay 9Rgl NRA

C.

Iy R

{ dzLJS NR& 2 NJ

0 R A

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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23127 Amsinckia (menziesii, tessellata) Alliance
FiddlenecKieldsAlliance

Map Unit 2312
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DISTRIBUTIONStands of this Alliance were infrequently mapped in the study area.
Environmental correlates and/gohotointerpretation 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

[ FEAF2NY AL yIFGdzNF € AT SR | yydz f YR LISNBYYAL
mapping effort, 128 acres were identified and mapped on upper alluvial fans just west of the
Cady Mountains.
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23301 Mediterranean California naturalized annual and perennial
grassland Group
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Theaboveimagedepictsannualgrasslandiominatedby Salsolaragus,southof Dumont
Dunes. Note: This screenshot is a portion of a larger polygon whose boundaries are not shown.

Salsolatragus strongly dominatesthis exampleof Mediterraneanannualsin cover below 15
percent. This site is located next to an agriculture field in Mesquite Valley.
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23301 Mediterranean California naturalized annual and perennial grassland Group

DESCRIPTION:G F YRA | NB aidNRBy3Ife R2YAYIFIGSR o6& yz2ynyl
distributed diagnostic native plants (which usually constitute less than 5 percent of relative
cover). AnnualBromus, Schismus, Avena, Brassicg# R 20 KSNJ y2ynyl GA@Sa
dominant, with little regular cover of native herb species. This applies to multiple species of
Brassicaand relatedmustardsincluding Sisymbriunsp. The speciescompositionof this type

variesfrom west to east in the mapping area. Eastward, there is greater probability of high

cover ofBrassica tourneforti{iSaharan mustard) angisymbrium irioWestward, there is more

likelihood of relatively pure stands &romus rubenand Schismuspp. along witiSisymbrium

altissimum

PHOTOINTERPRETATION SIGNABi&tes tend to have a highly variable signature both in
patterning and color. Textureis generallyvery smooth. Sincemost availableimage sources

were flownlong after the annualshad senescedsignaturecolor in this mappingeffort 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.

TYPERVITHSIMILARPHOTOINTERPRETATEIGINATURES:

1 California annual and perennial grassland Mapping Unit (Native component) @B05)
is extremely difficult to discern the presence of native forbs and grasses in herbaceous
vegetationtherefore,photointerpretersmustrely primarilyonthe intensity,duration
FYR yIFGdz2NS 2F KdzYlI ynNBtFiSR OGAGAGASE |+ FF
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
0dzy OK 3INJI d4aSa F2dzyR Ay FT2NX¥SNI RNEnflyR FIF N

1 Sparse early seral stands of shrub cover (may include types from 2212, 2214, 2215,
2221,4111,4113,5211,5212,5215,5415,5416)c ManyexamplefearlyLJ2 & (i Tt
disturbanceclearedfields contain a sparse and inconsistent cover of shrubs such as
Eriogonum fasciculatum, Ericameria nauseosa, Ericameria coapdgriodictyorspp.
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 wasindertaken.
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23301 Mediterranean California naturalized annual and perennial grassland Group

Map Unit 2330
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DISTRIBUTIONFhis 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, Victorvilleand Hesperia,and also alongthe Mojave River.Withinthe H n Mmn TTH N1 M C
mappingregion, this type is mapped primarily in the Central and Eastern Mojave regions. In the
Central Mojave regiomonnativegrasslandoccuradjacentto old agriculturalfields nearthe
MojaveRiver,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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23307 Mediterranean California naturalized annual and perennial grassland Group

Map Unit 2330 Elevation Range

Percentage of Elevation Values
g

o . ‘m—

0 to 250 251 to 500 501 to 750 751to 1000 1004 to 1250 1251 to 1500 1500 +
Elevation Range {meters)

73



34001 Western North American Freshwater Marsh Macrogroup

The above image depicts a portion of the Imperial Wildlife Area (Wister Unit). Vegetation
includesCrypsischoenoidesBolboschoenusaritimusand Typhaspp.Note: Thisscreenshot
isaportion of a largepolygon whose boundaries are not shown.

ThispicturedepictsCrypsischoenoidesurroundedby Bolboschoenusaritimusand Typha
spp. with emergenTamarixspp.
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340071 Western North American Freshwater Marsh Macrogroup

DESCRIPTIORtands of this Macrogrouare dominated by tall to short herbs and graminoids.

2 A0KAY (GKS Wamnmuamc YFLIWAY3I NBIA2YyT GKAA al C
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 inGuogesis schoenoides,

Typha angustifoliaand T. latifolia. Within these managed wetlands, small areas of vegetation

in different Macrogroups may occur such &wlboschoenus maritimuand Phragmites

australis.

PHOTOINTERPRETATION SIGNAMéB&tation 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 texturesare aggregatedinto the K dzY' I y m R S énfity, #/hidB R this caseis 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.

TYPERVITHSIMILARPHOTOINTERPRETATEIGINATURES:

1 Agriculture (9200): Young grain crops and early spring fallow fields often yield a
signaturesimilarto earlydevelopmentof wetlandsin managedwildlife areas Settingand
ownership are crucial factors in determining whether the vegetation will be used for
managed wetland purposes.
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34007 Western North American Freshwater Marsh Macrogroup
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Map Unit 3400

DISTRIBUTIOIStands are mappeexclusively in the Imperial State Wildlife Area (Wister Unit)

in the Salton Sea Trough zone.
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34117 Phragmites australis Alliance
CommorreedmarshesAlliance

Thisimagedepictsan exampleof Phragmitesaustralisoccurringin SaltCreek.

In this photo, Phragmitesaustralisformsa linearstandalongSaltCreek Note that the
yellow arrow points to thé?hragmites australis
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341171 Phragmites australis Alliance

DESCRIPTIONN this Alliance,Phragmites australisthe tall stoloniferous wetland grass,
dominatesthe stand. Most standsare smalland occuradjacentto permanentwater sources

such as springs, flowing streams ameers (VegCAMR2012).Most are below mappable size

for this project,with the exceptionof the largerstandsalongthe EastHighlineand All American

/I LylLfado |1 @80NARAE 0SG6SSy (GKS ylFaAaA@S NI OSa 27 i
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 SIGNABgrtature 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 sulcdmaarixand/or

Pluchea sericed®@ I N e ma Sl a2y SEI YLX §a GSyR (2 65 | 6NJ
less bright hues.

TYPE®VITHSIMILARPPHOTOINTERPRETATEIGBINATURES:

1 Arundodonax{ S Y A m yStanddAM31}J Standsare difficult to separateboth in the
field andfrom imagery.It wasdeterminedthat standsoccurringwithin the mappingarea
alongthe ColoradoRiverwerefor the mostpart Arundodonax,while thosein the Salton
Trough were most likel?hragmites.
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34117 Phragmites australis Alliance
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DISTRIBUTIOIStands 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 ithe EastMojave Desert regionNote: In the distribution map

above, the size of the polygons has been enhanced for display purposes.
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34127 Schoenoplectus (acutus, californicus) Mapping Unit
Hardstembulrush,CaliforniabulrushMappingUnit
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DISTRIBUTIONtandsare mappedin isolatedlocationsthroughout the study area,with over

90 percentoccurringalongthe ColoradoRiver.Within the H 1 M n TIRAappingregion,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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34147 Schoenoplectus californicus Alliance
CalifornigbulrushmarshAlliance

Map Unit 3414
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DISTRIBUTIONStandsof this Alliance were infrequently mappenh the study area and are

only mapped based on ground surveys or verification. Environmental correlates and/or
photointerpretation signatureattributes cannotreliably be establishedor this project. Within

0 KS W n smappiagmewion, only 12 acreswere mappedalongthe ColoradoRiverin the
Whipple Mountains zone. Small stands below MMU were observed bdthing
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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34157 Typha (angustifolia, domingensis, latifolia) Alliance
CattailmarshesAlliance

The image depicts a patch ©yphaon the upstream side (right) of a small island in the
Colorado River. An area 8thoenoplectusccurs immediately to the west in some slower
moving water.

In this photo,Typhadominates in a small pond displaying midsummer growth. In new and high
season growth phases, it is difficult to distinguish bulrush species from cattail.
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341571 Typha (angustifolia, domingensis, latifolia) Alliance

DESCRIPTIONyphaspp. dominate the stands of this Alliance. Most stands growing in water
with slightly alkaline or saline chemistry afe domingensisStands ofT. latifoliahave only
been inventoried in fresh water at Lost Lake in the Cajon Pass region.

PHOTOINTERPRETATION SIGNATR&tts occur in most small perennial farm ponds and
along the margins of reservoirs. The key to this andShbeoenoplectusiapping 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.

TYPE®VITHSIMILARPHOTOINTERPRETATEIGINATURES:

1 Schoenoplectus (acutus, californichiEgpping Unit (34124 There are nalistinguishing
ecological characteristics detectable using remote sensing techniques that may help in
separatingout this mappingunit from TyphaHowever mostmappedstandsoccuralong
the Colorado River, whereas standslgphaare more likely found along margins of
irrigation ponds and small reservoiiByphais associated with recent disturbance and
with higher nutrient loads thaischoenoplectus (acutus, californicustands tend to
have a darkegrayor brown signaturecolorin typicalsenescedyrowth phases.
Patterningtends tovarymore acrosshe stand,reflectingthe previousg S | gxd@ta
covercharacteristics

83



34157 Typha (angustifolia, domingensis, latifolia) Alliance

Map Unit 3415
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DISTRIBUTIONDver half of the mapped standsin the original study area occurin perennial

water settings in the western portions of the Antelope Valley along the base of the San Gabriel
Mountains and SierraPelona.Within the H 1 M n TtrRappngregion, standsare commonin

small less active lagoons and side channels along the Colorado River in the Whipple Mountains
zone andalongstagnantcanalswith permanentlystandingwater adjacentto agriculturallands

in the Salton Sea Trough zone.
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37007 Warm Semi-Desert/Mediterranean
Alkali-Saline Wetland Macrogroup

Map Unit 3700

Key
- Cument Magpng Aress
Previcualy Magpad Arsas

0 25 50 75
Mles

DISTRIBUTIONStands are mappedat 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. Environmentalorrelates and/orphotointerpretation signatureattributes
cannot reliably beestablishedfor this project. Note: In the distribution map above, a star

symbolhasbeenplaced over the polygon fatisplay purposes.
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37121 Sporobolus airoides Alliance
Alkalisacatongrasslandilliance
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DISTRIBUTIONBtands of this Alliance were infrequently mapped in the study area. Stands
smaller than the minimum mapping unitere 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 cannotreliably be establishedfor this project. Within the H 1 M n T mapping
regions,60 acresof this Alliance are mapped nearby and adjacent to stand&toplex spp.

north of Mesquite Lake inhe EasternMojave Desertregion. Note: In the distribution map
above,astarsymbolhasbeen placed over the polygons for display purposes.
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37147 Juncus cooperi Alliance
[ 2 2 LigdNiagshAlliance

Map Unit 3714
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DISTRIBUTIONDNlyeight acresare mappedin the H 1 M N TrRAppingregionadjacentto the

East HighlineCanalin 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. Notén the distribution map above,for displaypurposesa star
symbolhasbeenplacedoverthe area mapped as this Alliance.
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37217 Allenrolfea occidentalis Alliance
lodinebushscrubAlliance

The photo showsa & LJdzst&hd of Allenrolfeaoccidentalisoccurringin a temporarily
flooded, alkaline playa margin.
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37217 Allenrolfea occidentalis Alliance

DESCRIPTIONPolygons mapped as this Alliance typically have Allenrolfea occidentalis
comprising moreghan 2 percentabsolutecoverin the shrubcanopyand no other specieswith

greateror equal cover, excepbuaedamoquinij Atriplex confertifolia or A. canescend Y S St S NJt
Wolfetal: mMdoppy s~ ¢K2YlFa SG Fft®X wnannod [ S @Sa | NB
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 spacenh relativelyflat playaslike China,Bristoland Mesquite Dry

Lakes Standsmay alsoform borders between the edges of stabilized dunes #mel edges of

playas. In general, stands in the Mojaaad Coloradodeserts have small, low, widely to
intermittently spacedshrubs,but stands at China Dry Lake are denser and haastchlis
spicataunderstory.

PHOTOINTERPRETATION SIGNATUWRIEtands are open to sometimes moderately dense in

cover, occurringas small dark brown to grey rounded shrubs.Theseshrubsestablishin the

most saturated and saline areas of the playa, many times situatdtuommocks 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
O2yyvyzyfte Of2yS YR AYRAGARdAzZ f aOfz2ySaé¢ Oly 27

TYPERVITHSIMILARPHOTONTERPRETATIGMSNATURES:

1 SuaedamoquiniiAlliance(3725)¢ Shrubscan sometimesmix with Allenrolfea
occidentaligout in low coverand mayhavea brownercolor.

1 Atriplex canescenélliance (51114 Cloning appears less frequently in this type and
hummockytopography is not isolated to where the individual plants occur.

1 Atriplex confertifoligAlliance (51124 The color and texture of these shrubs are almost
indistinguishable fronAllenrolfea occidentalisut Atriplex confertifoligprefers slightly
lesssaturated margins of lakes and occurs with a higher diversity and cover of shrubs.
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3721171 Allenrolfea occidentalis Alliance

Map Unit 3721
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DISTRIBUTIOIStandsarefound alongdry lakesthroughoutthe studyarea,includingBuckhorn,

China Koehn,LucerneMelville, Palen,SaltWellsValley,and Rosamondry LakesThisspecies

Ffa2 200dzNB f2y3 YINHAya 2F GKS /2ft2NIR2 wAQ
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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37221 Atriplex lentiformis Alliance
QuailbustscrubAlliance

| Bowrow Eyei Ugeaickw. Serfte Zety e S
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In this imageAtriplex lentiformis(red polygon) mixes with som&triplex confertifoliaand
some tuftsof Sporobolusairoideson a cracked silty playanear Mesquite Lake Note: This
screenshots a portion of a larger polygon whose entire boundary is not shown.

The foreground showsthe blue-gray leaf color of Atriplex lentiformis with the clustered,
tawny seed heads. In the background, tAe lentiformisscrub appears tawny in color with
exposed, leafless branches due to desiccation or stress.
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3722171 Atriplex lentiformis Alliance

DESCRIPTIOBtands of this Alliance are stronglpminated (typically more than 60 percent
relative cover) by A. lentiformis Standsare uncommonand are of two kinds. Thetall, broad,
bushy form ofA. lentiformisssp. lentiformis occurs on river terraces adjacent ®opulus
fremontii stands near Victorville below the Mojave River narrows where it is mixed Auvith
polycarpaand A. canescendRare small stands & lentiformisssp torreyioccur on the beds of
dry lakes. Mapped sitesf A. lentiformisssp torreyi are in EdwardsAFBand at KoehnDry Lake.
Charlton(in Lichvar et al.2004)states thatA. lentiformisssp torreyiis strongly associated with

ALISOATAO SY@ANRYYSyida FyR 200dzNE | & & LJzNB ¢

drainages empty out intthe playa.A. lentiformisssp.torreyi is usuallyassociatedvith Suaeda
mogquinii and/or Atriplex canescensand is commonly associatedwith A. confertifolia or A.
spiniferain communitiesadjacent to washes ior near playas. Standsf A. lentiformisssp.
torreyig A 1K R2 YAY Ll yiS. Mbjuih’. taResoensdy. toyffértifoliaor A. spinifera

would be mapped as one of those Alliances respectively. For this mapping effort, both

subspecies are represented under tAgiplex lentiformisAlliance.

PHOTOINTERPRETATION SIGNATRIi&tfts vary in cover from sparse to moderately dense
GAGK GKS LXFydGa FLWSEFNARAY3I Fa avyrfft NRdyRSR

lentiformisusually mix with many other species and can tolerate seasosatlyrated, highly

FE1FEAYS LIXFe&l YINBAya |a ¢Stf & RA&UGdzND

v A

NEIFRAARSE Ay [ RRAGAZ2ZY (2 TFid@Aalt asStdry3da

TYPERVITHSIMILARPHOTOINTERPRETATEIGINATURES:
1 Suaeda moquinilliance (3725 Stands ofAtriplex lentiformigend to grow in a wider

array of settings, especially regarding degrees of alkalinity. Both species are frequently

found in disturbance setting#\. lentiformistends to be larger, trends more toward the
bluish hues and has a rounder crown.

1 Atriplex polycarpalliance (4113¢ Shrubs have less tolerance of alkaline or
permanently flooded settings and tend to have a coarser, bluer gray signature.

1 Pluchea sericealliance (4221 These shrubs always occur in vegnse stands and

are moretolerant of permanentlyflooded (freshorF f { | f A Y SettingéBhERA y 3 0

signature has a taller, smoother texture with the color being more of a greener blue.
1 Atriplex confertifoliaAlliance (51125 Ly aSdGAy 34 oKSNB AKS

lentiformistendsto havesignificantly largecrowns, has grassieunderstory,andis

not as consistently spaced across the landscape.
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372271 Atriplex lentiformis Alliance

Map Unit 3722
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DISTRIBUTIOIStandsarefoundin disturbedfluvial settingswith alkalinesoilsalongthe Mojave

and Colorado Rivers. They are also found in small populations on the margins of Koehn and
LucerneDry Lakes.Within the H n m n T mMapping 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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37251 Suaeda moquinii Alliance
BushseepweedscrubAlliance

In the center of the image (in red polygon), to the west of Amboy Readeda moquingo-
dominates the stand withAllenrolfea occidentalis: S. moquimippears as smalound
shrubs that are a brownish red color, and tie occidentalisoccurs on small, dense
hummocks Note: This screenshot is a portion of a larger polygon whose entire boundary is
not shown.

In this example Suaedamoquinii is in the foreground and Atriplex canescenss on the
hummocks beyond th&. moquinii
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37251 Suaeda moquinii Alliance

DESCRIPTIONhis Alliance is mapped wheBaiaeda moquiniR2 YA Y 6S& 2NJ O2mR2Y.
shrub layer, typically with at least 2 percent absolute shrub c@vewever, it may have lower

cover in shrub stands with a sparse canopy). Stands typically occupy strongly saline or alkaline
playasusuallywith distinct saltdepositson the soil surface but they mayoccurin uplandareas

adjacent to playas (for example at Lucerne Dry Lak®).moquinii can opportunistically
SatdlroftAakK Ay NBOSyidfeé RAAGAINDSR FINBlLFA FYyR NRI
patterns formed by cracks in the playa surface. In such situations they are mapped as low
cover (1 to 5 percershrub)overbroadareas(asat CoyoteDryLake)Whereg A Y Rt galts?2 ¢ y
aredeposited,Suaeda moquinandKochiaY I @ 02 m2 00dzNJ ow2al Y2YR YR [/
in these cases are mapped as tBeaeda moquinilliance (there is n&ochiaAlliance defined

yet). If Suaeda moquiniand either Atriplex confertifolia or A. lentiformis ssp. torreyi O 2 1t
dominate, the Allianceis S. moquinii If S. moquiniiand Allenrolfea occidentali® 2 TR2 YA Y I (1 S
the Alliance is the latter.

PHOTOINTERPRETATION SIGNATSIBAMs 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 matof shrubs. Wheroccurringin playas,alongplaya margin®r in uplandscaldsshrub

composition can be very heterogeneous withwvale variability of cover within a single stand.

2 KSy (GKS&AS aKNHzma 02m200dzNJ g AGK 20KSNJ &LISOAS3
discern from one another.

TYPE®VITHSIMILARPHOTOINTERPRETATEIMGINATURES:

1 Allenrolfea occidentalidlliance (37213 Stands are usually limited to the most saline
and saturated portions of a playa.

1 AtriplexlentiformisAlliance(3722)¢ Shrubsmayhaveatawny, puffier crownandare
very limited in their relative cover and distribution.

1 AtriplexpolycarpaAlliance(4113)¢ Shrubsestablishin drainagesandalongedgesof
larger washesTheytolerate disturbancebetter. A.polycarpaoccursin clumpier,more
continuous growth patterns and appears as a bluish gray color.

1 Atriplexcanescenglliance(5111)c Atriplexcanescenbasawidetolerancefrom
YAYAYILft@& (2 KELISNItlfAyS magBitimiplayada ® { G yR
settings are extremelgifficult to distinguishalthoughmore often thannot, A.canescens
will occuron small sandy hummocks that continue on downslope to the margins of the
playa.

1 AtriplexconfertifoliaAlliance(5112)¢ Shrubsnayhavealighter graycolorand may
occur insettingsricherin speciediversity,yieldinga more variablesignatureacrosshe
stand.
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372571 Suaeda moquinii Alliance

Tulare 9 L3 Map Unit 3725

| Key
- Current Mapping Areas
Previously Mapped Areas

B
‘

o 25 50 75
Miles,
A

i
3

DISTRIBUTIONis Alliance occurs in an extremely broad array of edaphic and topographical
settings throughout the region. Stands are associated with nearly all the major dry la&is in
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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£

L]
30
20
10 l
o —
0 to 250 251 to 500 501 to 750 751to 1000 1001 to 1250 1251 to 1500 1500 +
Elevation Range (meters)

96



37261 Distichlis spicata Alliance
Saltgrasdflats Alliance

Map Unit 3726
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DISTRIBUTIONhis type occurs infrequently over widely scattered locations in the western
Mojave Desert, principally along the margins of Harper and Rosamond Dry Lakes. Within the
HAMNTHAMC Y LAY 3 NB Jisomgdwetzaréas finfthe Saltdn wéadTrodylO O dzNJ

zone.Environmentakorrelatesand/or photointerpretation signatureattributes cannotreliably
be established for this project.
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372871 Isocoma acradenia Alliance
AlkaligoldenbushAlliance

Thisimageshowsa standof Isocomaacradenia(red polygon)betweena standof Suaeda
mogquinii(downslopeto the east)and Larreatridentata (upslopeto the west) nearadry

lakebed.Note: This screenshot is a portion olarger polygon whose entire boundary is
not shown.

The photo shows an Isocoma acradenia stand with an annual grass understory and
scatteredLarreatridentata. Thisstandgradesinto a Suaedanoquiniistand.
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