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Talk Overview
Wash/episodic channel vegetation can be defined
– There are predictable species that can be considered 

good indicators of vegetation types and  correlated with 
process intensity, frequency, and substrate variation

– They can be arranged ecologically and geographically

How to map wash vegetation
– What are the basic rules?
– How does scale and resolution of classification and map 

imagery inform standardized mapping?

How do we assess quality and impacts?



Vegetation can be defined by

Characteristic plant species based on
–Dominance, and/or diagnostic value
–Correlation with environment at a local 

and/or regional level

Definitions are based on quantitative 
relationships 
–Analysis of multiple stand samples
–Descriptions and keys



Quantification following sampling of 
many stands



Sonoran Desert

Warm desert wash vegetation

Mid- Elevation Mojavean Scrub

Upper Elevation Cool Desert 
Scrub and Woodland

wash vegetation in the desert 
groups into different categories 
depending on broad gradients

Major classification divisions within a cluster analysis of the vegetation 
Of Joshua Tree National Park, California Mojave Desert: 

Indicator species (Duphrene and Legengre 1997) listed



Ordination of eastern Mojave 
desert wash vegetation

Data from J. Evens 2000



Keying out Vegetation



The National Vegetation 
Classification

Is the state and national standard
Quantitatively based
Hierarchical taxonomy similar to 
other hierarchical systems such as 
species taxonomy or soil taxonomy
Is most flexible and defensible 
approach for episodic streamcourse 
vegetation



Example of hierarchy:

Class 3. Xeromorphic Scrub and Herb Vegetation (Semi-Desert)

Subclass 3.A. Warm Desert and Semi-Desert Scrub and Grassland

Formation 3.A.1. Warm Semi-Desert Scrub and Grassland

Division 3.A.1.a Sonoran and Chihuahuan Semi-Desert Scrub and Grassland

Macrogroup MG092. Madrean Warm Semi-Desert Wash Woodland/Scrub

Group - Sonoran-Coloradan Semi-Desert wash woodland/scrub

Alliance – Blue paloverde-Desert Ironwood 
(Parkinsonia florida–Olneya tesota )

Association – Blue paloverde/Desert lavender 
(Parkinsonia florida /Hyptis emoryi)



The Manual of California Vegetation, 
Second Edition has most definitions and 

citations needed for proper identification of 
episodic stream and riparian vegetation



Floristic and physiological characteristics of 
episodic wash woody plants

Deep rooted, long-lived species
– Long dormant seeds “wait” for specific 

germination conditions 
– Once established require deep rooted 

connections to reliable water
Shallow-rooted, short-lived species
– Seeds usually short viability
– Easily dispersed (wind)
– Opportunistic (many not strictly restricted to 

washes, but occur as disturbance followers)
It’s often the combination of short and 
long lived species that characterize a 
specific plant association



Examples of diagnostic deep-rooted 
species in episodic desert systems
Acacia greggi (catclaw)
Olneya tesota(desert ironwood)
Parkinsonia florida (blue paloverde)
Psorothamnus spinosus (smoketree)
Prunus fasciculatum (desert almond)
Chilopsis linearis (desert willow)
Baccharis sergilloides (desert broom)
Hyptis emoryi (desert lavender)



Acacia greggii Alliance



Parkinsonia florida-Olneya tesota 
Alliance



Chilopsis linearis Alliance



Baccharis sergilloides Alliance



Examples of shallow rooted 
species in episodic desert systems
Ambrosia salsola (cheesebush)
Ambrosia eriocentra (wooly-fruited 
burrweed) 
Salizaria mexicana (paper-bag bush)
Salvia dorii (desert purple sage)
Ericameria paniculata (black-band 
rabbitbush)
Encelia virginensis (Virgin River Encelia)
Viguieria reticulata (net-leaved goldeneye)



Ambrosia salsola Alliance



Encelia virginensis Alliance



Although less numerous there are also 
diagnostic episodic stream course 
species of Cismontane California



Platanus racemosa (California Sycamore) is 
a good example of an episodic stream 

course vegetation alliance for cismontane 
California



Data standards for definition of 
types and field data collection

Field data collection protocols can be 
found at:  
http://www.dfg.ca.gov/biogeodata/v
egcamp/veg_publications_protocols.
asp

Currently accepted Vegetation types:
http://www.dfg.ca.gov/biogeodata/veg

camp/natural_comm_list.asp

http://www.dfg.ca.gov/biogeodata/vegcamp/veg_publications_protocols.asp
http://www.dfg.ca.gov/biogeodata/vegcamp/veg_publications_protocols.asp
http://www.dfg.ca.gov/biogeodata/vegcamp/veg_publications_protocols.asp
http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp
http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp


Vegetation Mapping 
Considerations: In General

Why are you doing this?
What is the extent of the project
What is the scale of your source 
imagery?
What is your time frame?
Are there good quantitative 
descriptions of the vegetation; at 
what level of classification?



Mapping rules must be set based 
on previous considerations

Map to appropriate level of classification 
hierarchy where ever possible
Develop rules for aggregation into 
mapping units when vegetation is either 
not discernable or accurately 
differentiated from other types
Develop minimum map unit size, width
Develop map unit attributes



Standardizing map attributes

>60% cover (1)     40-60% cover (2)    25-40% cover (3)    10-25% cover (4)    2-10% cover (5)

- SHRUBS  -

- TREES  -



Complex delineation of minor rills and wash-lets within 
ancient geomorphic surface fine scale veg patterns 
based on 1:12,000 imagery; Joshua Tree NP 



Ivanpah Wash Centeral Mojave map 1:12,000 
2009 NAIP, based on 1:64,000 imagery

Minimum map unit size 5 ha; upland 2 ha wash



Episodic stream vegetation: 
specific mapping issues

Fine scale distributary channels
Difficult to define appropriate breaks 
in delineation due to fractal issues of 
resolution of stands and correlating 
environmental variables



Things to keep in mind while mapping 
episodic stream vegetation

Environmental influences on veg patterns 
include:
– Flooding freq and intensity
– Depth to reliable water supply
– Rugosity of surface (dendritic micro-

patterning)
Veg can be characterized by larger deep 
rooted species or smaller shallow rooted 
species, depending on frequency and 
intensity of fluvial processes
The former are longer lived, the latter 
shorter lived and typically related to more 
freq disturbance 



Complex Patterns in a Colorado Desert Wash: 
What do we map and what do we “include”?

Keep in mind:  mmu, resolution of imagery,
Budget, accuracy 



Sheet flow outside of defined 
washes



Latr-amdu w sheet flow



Refocused distributary sheet flow 
into anthropogenic wash



Look for:

Relative difference in species 
composition between uplands and 
lowland vegetation
Define wash vegetation based on 
fluvial processes and relationships 
between stand edges and 
environment



Wash Veg delineation: think systematically 
and follow a repeatable process



Wash east of S entrance to JOTR
Aerial view with delineations based on 1:12
K true color 

3d view from GE with microtopography affecting
presence of side channels and different types of
vegetation.  

Good photo interp shows ecological
variation based on floristic patterns,
which in turn, follow environmental
(topo, moisture, substrate texture).



Rule 1:
Don’t get 
Too narrow

Rule 2: look
For veg sign, and
Corresponding environ

Rule 3: substrate and
Fluvial surface age, doesn’t
Always mean a veg shift (heed
your vegetation classification
and rules!)



The General Theory of Relativity

Wash vegetation is “real”
But real compared to what?
–Little rain and little topography means 

facultative wash species as vegetation



Wash vegetation in Grapevine 
Canyon Anza-Borrego Desert State 

Park



In very dry areas of the Colorado desert upland 
vegetation “becomes” wash vegetation



Same wash vegetation in previous slide 
does not entirely define fluvial vegetation



Open latr-amdu in Colorado desert follows shallow 
depressions, hardly “washes”; these would be included 
in surrounding upland matrix in all but the finest scale 
mapping



There are creosote bush washes in 
the driest parts of the desert!



Impact Assessment

Many impacts can be reliably 
mapped
Some can only be reliably interpreted 
from the ground
Some require more time to evaluate



Disturbance Modifiers - Examples

High Disturbance: Over 50% of the polygon is 
affected with roads, trails, disked activity or 
scrapes on the landscape.

Moderate Disturbance: Between 25% and 50% of 
the polygon is affected with roads, trails, disked 
activity or scrapes on the 
landscape

Minimal Disturbance: At least 5% of the polygon is 
affected with roads, trails, disked activity or 
scrapes on the landscape.  
Polygons adjacent to major disturbances are also 
placed into this category.



Impact attributes

Roads and trails – Moderate
Invasive exotics - Moderate



Palen Lake 2 ft tall mesquite



Palen Lake 2 ft tall mesquite



Palen Lake 2 ft tall mesquite:
footprint has not changed for at least 
20 years due to behavior of the species



Effect of focused sheet flow
what will this mean to down slope veg?



Wash and episodic stream channels 
vary in plant species composition at 

regional and local scales

Within a single wash system 
vegetation follows gradients of 
flooding intensity and substrate 
characteristics 
Within a local area these gradients 
are similar from wash to wash
Species composition varies from 
region to region within 
washes/episodic channels



This means that it is difficult to 
have a single list of wash indicator 

plant species for all of the state

Desert washes differ from 
cismontane channels
Washes in lower deserts differ from 
washes in high deserts
So, what is the tie that binds 
definition and delineation of 
wash/ephemeral stream channels?



Answer:
Wash/episodic stream channel veg is best 
defined relative to the contrasting 
vegetation outside of the channels
Wash species will vary depending on
– The ambient water supply (very dry desert vs. 

semi desert for example)
– The size of the wash (maximum, minimum, 

and mean flooding cycles supply water and 
disturbance regimes)

Must develop rules of evaluation based on 
a flexible landscape approach
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