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ABSTRACT

Wright, Clinton S.; Vihnanek, Robert E. 2014. Stereo poto series for quantifying natural fuel®lume XI11: grasslandsshrublandspak-bay
woodlands, anducalyptusforests in thé&astBay of California Gen. TechRep.PNW-GTR-893 Portland, ORU.S. Department of Agriculture,
Forest ServiceRacific Northwest Reearch Statior89 p.

Fourseries of photographs display a range of natural conditions and fuel loadiggasilangdshrublandoakbay woodlangdandeucalyptus

forest ecosystemaidheeastern slopes of tt&an FranciscB8ay area ofCalifornia Each group of photos includes inventory information
summarizing vegetation composition, structure, and loading; woody material loading and density by size class; forgshfiow kbading; and
various site characteristicBhe natural fuks photo series is designed to help land managers appraise fuel and vegetation conditions in natural
settings.

Keywords:Woody material, biomass, fuel loading, natural fuElst Bay Regional Park Distridtasmanian blugum, Eucalyptus globulus
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WHAT IS THE NATURAL FUELS PHOTO SERIES?

The Natural Fuels Photgeries are a set of photographs with accompanyingoecharacteristics data from sites where no recemagaesnent
activity has occurred for ecosystem types in various regions of the United Setteially, sites include widangle and sterepair photographs
supplemented with information on living and dead fuels and vegetation, and, where appropriate, stand structure andnceitipoghi® area
visible in the photographs (fig. 1). This volumel(woe XIII) continues théaturalFuelsPhoto Series and includes four series documenting
grassland, shrublandakbay woodland, and eucalyptus forest typgsme of the sites in this volume are intended to broaden the range of
conditions presented wolume IV (Ottmar et al. 2000) anablume VII (Ottmar et al. 2004and provide a basis for appraising and describing
vegetation amount and composition, and, where appropriate, woody material and stand conditions that occur commonly@aidaghiaut

The first phase of thNaturalFuelsPhoto Series was a collection of six volumes, each representing a region of the United\Sihtews|-VI).
Additional phass included new volumég¥olumesVIl -XII) and supplemental volumes (Volumis, Va, Vla). Volume | included sites in
mixed-conifer, western juniper, sagebrush, and grassland ecosyatamslume Xincluded sites in sagebruskeppe and otgrowth forest

suitable for spottedval nestingin the Pacific Northwest/olume 1l included sites in black and white spruce ecosystems and volume lla included
sites in hardwood ecosystems undergoing succession to aprileska Volume Il included sites in lodgepole pine, quaking asped,gambel

oak ecosystems in the Rocky Mountaislume IV included sites in pinyejuniper, sagebrush, and chapagabsystemi the Southwest.

Volume V included sites in red and white pine, namhallgrass prairie, and mixezhk ecosystems and voleria included sites in jack pine
ecosystemi the MidwestVolume VI included sites in legleaf pine, pocosin, and marmgtass ecosystemglume Vla included sites in sand

hill, sand pine scrub, and white piimvaded hardwood ecosystenand volume Xlincluded sites in pobktirricane fuel$n the SoutheasYolume

VIl included sites in Oregon white oak, Califorriaciduous oak, and mixemnifer with shrulecosystem@ Washington, Oreggrand
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closure measurement locatic

Figure 10 Photo series sample area o
layout. The sample area extended 150 ft Line intercept transect
from the camera. Fortfjve random (vegetation coverage)
azimuth planar intercept transefis
measuring dead and down woody fuels
and 6 to 12 clipped vegetation ploist¢
3 per arc) were located withithe sample =) 1=
area.Vegetation coverage was measured U
along each of the five sample area layout 30 ft
lines between the 3@nd 156ft arcs by
using the line intercept methdd/here Camera point 60 ft
present, trees were inventoried in the 32° sample area an¢
entire sample areand seedlings and 90 ft
saplngs were inventoried in 12 Clippedvegetation plots 120 ft
systematically locatesample plots. yellow: litter and fine wood
blue:herbaceous 150 ft
green:shrub (only 6 of 12 plots)




California.Volume VIl included sites in hardwood, pitch pine, and red spruce/balsa&wofystems the NortheastVolume IX includedsites
in oakjuniper ecosystems in Arizona and New Mexi¢olume X included sites in sagebrush with grass and ponderosaipiperecosystems
in central MontanaAn unnumbered volume included grassland, shrubland, woodland, and forest ecosystems ifT kiaafrementioned
volumes build on older photo series in natural fuels in common forest types in the Cascade Range (NMh¥\aaitl4980) and Sierra Nevada
(Blonski and Schramel 198Maxwell and Ward 197%eise et al. 1997

WHY IS THE PHOTO SERIES NEEDED?

Thephoto series are land management tools that can be used to assess landscapes through appraisal of living atydkedalend
vegetation (i.e., fuels) and stand characterisBege an assessment has been completed, stand treatment options, such as prescribed fire
mechanical or hand fuel reduati®mr harvesting, can be planned and implemeniigdl greater dethiand precisioro better achieve desired
effects while minimizing negative impacts on other resources.

The photo series has application in several branches of natural resource science and mahagateytdata such as these can be used as
inputs forevaluating animal habitat, nutrient cycling, and microclimate, for exafipeemanagers will find these data useful for predicting fuel
consumption, smoke production, fire behavior, and fire effects during wildfires and prescribdd &daition, thephoto series can be used to
appraise carbon sequestration, an important factor in predictions of future climate, and to link remotely sensed sidimataresdead fuels on
the groundThe photos have proved useful in discussions of proposed treéatptiems with citizens, public officials, and agency administrators.
They are also a practical communicationltin the prearation, advertisement, and administration of fuel treatment contracts.

Groundbasednventory procedures that directly measure site conditions (e.g., fuel loading and arrangement, vegetation structuresitimhcomp
etc.) exist for most ecosystem types and are useful when a high degree of accuracy is Grquindtbasednventory istime consuming and

expensive, howevePhoto series can be used to make quick, easy, and inexpensive determinations of fuel quantities and stand conditions when
less precise estimates are acceptable.

How WAS THE PHOTO SERIES DEVELOPED ?

Sites photographefdr the series in this volume were selected to represent a range of condigonsyiatem typethat are common throughout
the East Bay area of Californibhey are also characteristic of site similarecosystentypes through the greater San FrancBay area, as well
as adjoining lands to the north and soithe sites are organized irftuur seriesgrassand, shrublangdoakbay woodlandandeucalyptus forest
Photographs were taken, and fuel loading, stand structure, and composition data eeeddoll using the procedures of Maxwell and Ward
(198M) as a guide.

PHOTOGRAPHS

A large, wideangle photographnd steregair photographs aiacludedwith all seriego help land managers appraise natural fuel, vegetation,
and stand structure condit®@iThe threedimensional image obtained by viewing 8tereepair photographs with a stereoscope will improve the
ability of the land manager to make assessments in theTteddmarker irall of thephotographs is a-fit square, and the pole is painted in
contrastingcolors at 3t intervals to provide scal@he pole i6-ft tall and 30 f from the cameralhe summary data relate to thedd of view of

the steregpair photographdNote that o sampling occurs in thereground between the camera and the sign.



PHOTOGRAPH AND |NFORMATION ARRANGEMENT

The photographs and accompanying data summaries are presented as single sites orgémizsdriegEach #e in thegrassland and shrubland
series ishown on a singlpage and includes widangle (1624mm) and sterepair photographs arslimmaries of vegetation composition and
structure The shrubland series also includes general site information and summary vegetation information, as well as data @estorithifityeth and
dead and down woodyel components. Eaabakbay woodland anducalyptudorest site is arranged to occupy ti&oing pagesThe uger page
contains a widangle(16-24mm) photographtandgeneral site and stand informatidime lower page includeke steregoair photographs and
summaries of overstory structure aramposition;understory vegetatiostructure and compositioanddowned woody material loading and
density by size class

SITE AND STAND | NFORMATION

The camergoint of each site was locatedtlva global positioning systemaceiver and apect and slope were measured with a compass and
clinometer, respectivelfrueltype LSA Associates 20Q09an aggregation of many vegetation tygetermined from vegetation mapping done by
the East Bay Regional Park Distriahd ecolgical community classification to the association leBeiqk-Diaz et al. 2012NatureServe 20B),

based on the potential natural vegetation coneept assigned fall sites A list of the most common grass, forb, and shrub species is included.
The listing of species was not meant to be a complete vegetation inventory and repragenportion of the species richness of the sampled
areas.

For thetwo series wih a tree componemtrown closureat each sitevas measured with a forest densitome®&rgystematically located points).
Tree composition and densityere determined by a total inventory of the sample fareall treesgreater thad in diameter at best height
(d.b.h? and on twelve 0.00&c (oakbay woodlands and mature eucalyptus forest sites) or-@®@pung eucalyptus forest sitegcular plots
for all trees greater than5ift tall andless than or equal #in d.b.h(fig. 1); trees less than 4fbtall were considered seedlin@eedling
composition and density wesalsomeasured on twelve 0.0@f circular plots.

VEGETATION

Shrub, forb, and graminoid species cover@leng with litter coverage andineral soil exposurayereestimated by using line intercept transects
(Canfield 1941)Vegetation heights were measure@%points located systematically throughout the sample seggetation biomass was
determined by sampling square, clipped vegetation pletsve 10.76ft? plots for herbaceous species asig 43.06ft” plotsfor shrubs) located
systematically throughout the sample area (figAl)live and dead vegetation rooted within each squasevpas clipped at ground leyelorted

by lifeform, and returned to th@boratory for oven drying/egetation was oven dried at a minimum of 2b8or at least 48 houtsefore

weighing and determination of area loading.

! A list of scientific and common species names used in this volume appgzagaih
2D.b.h. is measured 4.5dbove the ground.



SHRUB BIOMASS

Six shrubclip plots as referenced aboweere selected for sampling thaerecompletelycovered by shrub vegetatiof list of more than six
sampling point locations was develo@egriori and each point was evaluated in order until six suitable points were lo8htat. vegetation was
separated into live and dead fractions for all six slfigbplots and further separated into size clasess than or equal 25 in + folage, 0.25

to 1.0 in, and greater thdnO in) for three bsix shrub clipplots After clipping and separation, eashrub category was weighed in the field.
Three mosture content subsamplémet were representative of the mateinatach fieldweighed samplavere collected in airtight containers
returned to the laboratory, and oven dried to determine moisture content. Adjustment to-dry daesis for eacfield-weighedshrub sample for
each plot was made lgultiplying the fieldmeasured weight by the mean of the ratio of edsnweight:wet weght of the three moisture content
subsamplefrom that plot The dry weight averageroportionof each status and size class category of the three fully separated samples was
applied to the gross dry weight of the unseparated samplaeawdtplied by the proportion of the site that was covered with shiolestimate

site loading by status and sizlass

LITTER

Litter coveragdgand mineral soil exposure) wamasuredby usingthe line hntercept method (Canfield 1941), asdeported with site information

for all but the shrublanderies Litter loading was estimated by collecting surface materiaP systematically located 2.6 plots (except

eucalyptus forest sit@sCollected material was oven dried at a minimum of 158 °F for at least 48 hours before weighing and determination of area
loading. Litter depthwascalculated as the average ofasurements taken every 5 ft between theaB6 156ft arcs on the fivesample area

layout lines (see fig. 1) for all siteBor eucalyptus forest sites, litter loading was estimateduiiplying the depthoy a sitespecific bulk

density® Litter depthwas calculated as an average of the depth only where litter was encountered during sampling (null values, or points where
litter was absent, arnot included in the average).

For the eucalyptus series, the loading of litter, bark, and branch matatlsd accumulated at the badesome trees or groups of trees was
estimated by measuring the gross volume of the basal accumulation, subtracting the portion of the bole volume of dnéngeast gif the
accumulation that was encapsulated by the voloftiee accumulation to derive net volume, and applying an allometric relationship for predicting
loading from net volumeMaterial in basal accumulations is in addition to woody material and litter measured on trateeatkometric

relationship was generated by measuring and wei@brpsal accumulations in areas adjaceseteralof the sites sampled in this photo series.

WooDY MATERIAL

Measurement techniques used for inventorying dead and down woody materiphiteneed after the planar intersect method outlined by Brown
(1974) and described by Maxwell and Ward (1880ransects of random azimuth startinglatsystematically located points within the sample
area were used to determine woody material loadidgdansity (fig. 1)Woody material data are reported by size classes that correspond to
timelag fuel classes used in fire behavior modeling (see, for example, Burgan and RothermieVI88&#) material in 4, 10-, and 10ehour-
andlarger size classes waalied on transects that weBe10, and 30t long, respectivelyThe decay class and the actual diameter at the point of
intersection were pasured for all piecageater tha inchesin diameter All woody mateial less than or equal thinchesin diameter was

®*The forest floor bulk density value used for eucalyptus |litter appears
*1-, 10, 100, and 1,00ehour timelag fuels are defined as woody mate@aP5 in, 0.26 to 1.0 in, 1.1 to 3.0 in, and >3.0 inches in diameter, respectively.



considered sountVoody material loading and woody material density were calculated from relationships that use number of pieces intersected
and transect length (and wood specific gravity for loading) developed by Brown (1974) and Safrahyikam(l987), respectivelyWoody

material in theshrublandserieswvas measured by collectimd) 1- and 18hour piecesn twelve 2.69{t? plots nested within thiarger clipped

vegetation plotsCollected woody material was oven drigda minimum ofL58 °F for at least 48 houtsefore weighing and determinationarka
loading.

SAPLINGS AND TREES

Overstory tredi.e., treegreater thad in d.b.h.)composition and density were determined by a total inventory of the sampl&apéag (i.e.,

trees éss than or equal to 4 in d.b.h. and greater than 4.5 ft tall) composition and denségtineted by using twelve 0.0@8 circular plots

located systematically throughout the sample area (fi§.rég measurement data were summdriaedb.h.size ¢dass and by tree status (all,

live, or dead)Each stem was measured in cases where trees forked belowTthétiivo most abundant tree species for each size class are listed
with their relative densityHeight to crown base (reported as ladder fuellitdigprevious photo series volumes) was defined as the height of the
lowest, continuous live or dead branch material of the tree canopy, and height to live crown was defined as the héigtesifadbetinuous live
branches of the tree canopyll height measurements were made by using a graduated pole (measurements less than 25 ft) or a laser rangefinder
with an inclinometer.

USING THE PHOTO SERIES

The natural fuels photo series is a tool for quickly and inexpensively evaluating a variety of fuefjaraiion condition8ecause of its ease of
use, care must be taken when evaluating field sites to compare only with photo series sites that are approprialeisratchptable, however,

to use the data from more than one site from the photo sédrezsevaluating a site in the field (e.g., woody material loading from one site in the
photo series and tree density from another site in the photo series to best match the conditions of a given field site).

Make a visual inventory of the site by obsegvfnel and stand conditions within the field of view and comparing themtinétphotographs as
follows, remembering that the data tables relate to the area behind thethigphatographs:

9 Observe each fuel and vegetation characteristic (e.g401310-in woody material loading).

1 Select a photo series site (or sites) that nearly matches (or brackets) the observed characteristics.

1 Obtain the quantitative value for the characteristic being estimated from the data summary accompanying the selseeespsitepor
interpolate a value between sites.

1 Repeat these steps for each characteristic of interest.

The total biomass or stand condition can then be calculated by summing the edfitetesite being inventoried has areas with obvious
differenas in composition, structure, or condition, the user should make separate determinations for each area and then weitite¢ and su
characteristics for the whole site.

Characteristics not distinguishable in the photographktteor forest floor depthloading, and bulk densityf values for these characteristics
are desired in the inventory, they must be derived from independent sampling or observations.



The 20 National Firddanger Rating System fuel models (Burgan 1988, Deeming et al. 1977) andbtligirie8 (Albini 1976) or 40 new (Scott

and Burgan 2005) fire behavior fuel models are very general and broadly agpli&dohoto series encompasses a wider range of conditions, and
individual sites represent fuel characteristics at greater resolbtiarcan be gained by using fuel models; consequently, we chose not to assign
one of these existing fuel models to individual sites in this photo s€hHegphoto series was designed to provide sufficient fuel and vegetation
data from which managers coujdnerate their own customized fuel models.

SPECIESLIST

Scientific and common sp&s names are froth.S. Department of Agriculturé&JaturalResource€onservatiorService(2013). Commonspeciesiames
and scientific nameis regular usagéhat differ from those found in the PLANTS databasealso noted

SCIENTIFIC NAME CoMMON NAME SCIENTIFIC NAME CoMMON NAME
TREES: GRASSES
AcaciamelanoxylorR. Br. Blackwoodor Avenafatual. Wild oat
black acacia BromusdiandrusRoth Ripgut rome
Cretaegus monogyn#acq. Oneseed hawthorn  Festucaspp. Fescue
Eucalyptus globulukabill. Tasmanian blugum
Quercts agrifoliaNée Californialive oakor FoRrBps:
coast live oak Centaurea solsfilis L. Yellow starthistle
Umbellulariacalifornica (Hook. & Arn.) Nutt. California laurelor Cirsium vulgare(Savi) Ten. Bull thistle
California bay Rubusarmeniacug-ocke Himalayanblackberry
(formerly RubusdiscolorWeihe & Nees)
SHRUBS:
Baccharis pilularisDC. Coyotdrush

Toxicodendron diversilobuigTorr. & A. Gray)Greene Pacific poison oak

METRIC CONVERSIONS

1 inch (in) = 2.54 centimeters (cm) 1 ton = 907.2 kilograms (kg)

1 foot (ft) = 0.3048 meter (M) 1 ton/acre (ton/ac) = 0.2242 kilogram/square meter (Rg/m

1 square foot (f) = 0.0929 square metém?) 1 ton/acre(ton/ac) = 2241.7023 kilograms/hectare (kg/ha)

1 acre (ac) = 4046.9 square meter$) (m 1 t avenAA an (c th o TAAY)ar8B.8256-03 grams/cubic centimeter (g/&dm
1 acre (ac) = 0.4047 hectare (ha) 1 t o NAA andcrthe TAA)arB825.6 grams/cubic meter (ghm
(Degrees Fahrenhéit32) x (5/9) =Degrees Celsius 1 t o NAA anderthe TAA)ar8.8256 kilograms/cubic meter (kghm


http://plants.usda.gov/java/profile?symbol=UMCA
http://plants.usda.gov/java/profile?symbol=ARNE
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NOTES TO USERS
1. The stesin this serie@rearranged in order ahcreasingotal aboveground biomass

2. This seriesepresents songrasslad types in the East Bay ar&ites with similar vegetation and fuel attributes from other Natural Fuels
Photo Series publications can be referenced to supplement the sites reported here. Figure 2 shows frdrerthistesriedit relative to
sites of similar fuel type in volumelMOttmar et al. 2004).

3. Alist of scientific and common species names can be found or7page
4. Photographs were taken3eptember 201Gampling was perfornaein October 2010

5. The markein these photographs is &tlsquareand the pole is pairden catrasting colors at-1t intervals.The pole is 30tffrom the
camera and i6 ft tall. Note that no sampling occurs in the foreground between the camera and the sign.

6. Tracecoverage s coverage <0.5 percent. Thedadasiagrammi esi ofy dmadniondiav at
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Figure 20 East Bay grassland (EBG) photo series site biomass in relation to sites with similar fuels in other parts «
WesternUnited States. Comparative data come from the California Deciduous Oak (CDO) and Oregon White Oak
series in Ottmar et al. (2004).
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EBG 01 EAST BAY GRASS.AND

SITE INFORMATION

12

Site location: W N 23105 58BMN 29. 9nj

Elevation: 900 ft Aspect: 260° Slope: 186
Administrative unit: Vargas Plateau Regional Park

Ecologicalassociation:Bromus diandrusierbaceous vegetation
Fueltype: California annual grassland

Litter loading: 0.45 tons/ac
Litter depth: 0.5 in

Litter coverage: 80%
Mineral soil exposure: 20%

Species Avena fatuaBromus diandrusCentaurea solstitiag, Cirsium vulgae,

Festucaspp.
VEGETATION
Lifeform

Shrub Forb Graminoid
Most common B Centaurea Bromus
species solstitialis diandrus
Coverage (%) 0 trace 80
Avg height (ft) -- 1.0 0.6
Biomass (tons/ac) 0 trace 0.47




EBG 02 EAST BAY GRASS.AND

SITE INFORMATION

Site location: W N 23274 043NN 03. 0nj
Elevation: 450 ft Aspect: 200° Slope: 106
Administrative unit: Lake Chabot Regional Park

Plant associationBromus diandrusierbaceous vegetation
Fueltype: California annual grassland

Litter loading: 0.25 tons/ac
Litter depth: na

Litter coverage: 91%
Mineral soil exposure: 9%

Species Avenafatua Bromusdiandrus Cirsium vulgare, Festucapp.

VEGETATION
Lifeform

Shrub Forb Graminoid
Most common B Cirsium Bromus
species vulgare diandrus
Coverage (%) 0 trace 91
Avg height (ft) -- 0.7 0.7
Biomass (tons/ac) 0 0.01 0.75

EBG 02 EAST BAY GRASSLAND 13
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Site |l ocation: W N 23284 200NN
Elevation: 5 ft Aspect: -- Slope: 06
Administrative unit: Point Pinole Regional Shoreline

Plant associationBromus diandrusierbaceous vegetation
Fueltype: California annual grassland

Litter loading: 0.30 tons/ac
Litter depth: 0.5 in

Litter coverage: 96%
Mineral soil exposure: 1%

19. 6nj

Species Avenafatua Bromusdiandrus Centaurea solstitialis, Festucpp.

VEGETATION
Lifeform
Shrub Forb Graminoid

Most common B Centaurea Avena
species solstitialis fatua
Coverage (%) 0 1 98
Avg height (ft) -- 15 25
Biomass (tons/ac) 0 0.03 0.95




15



EAST BAY
SHRUBLAND

PHOTO SERIES

A SERIES OFTWO SITES
EBSO01THROUGHEBS 02

16



NOTES TO USERS

1.
2.

The sites in this series are arranged in order of increasing total aboveground biomass.

This series represents some shrubland types in the East Bay area. Sites with similar vegetation and fuel attributeN&tumabtheels
Photo Series publications can be referenced to supplement the sites reported here. Figure 3 shows where sites fofit thiaterimo
sites of similar fuel type in volume IV (Ottmar et al. 2000) and volume VII (Ottmar et al. 2004).

A list of scientific and common species names can be found orpage
Photographs were taken in September 2010. Sampling was performed in October 2010.

The marker in these photographs isfadquare, and the pole is painted in contrasting colordtanfervals. The pole 80 ft from the
camera and is fi tall. Note that no sampling occurs in the foreground between the camera and the sign.

Tracecoverage s coverage <0.5 percent. Trace bi omass indicdtescasds elere datao ma s s
are missing or finot available. o
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Photo series site number

Figure 30 East Bay shrubland (EBS) photo series site biomass in relatsitesavith similar fuels in other parts of the
Western United States. Comparative data come from the Mixader with Shrub (MCS) and Chaparral (CH) series in
Ottmar et al. (2004) and Ottmar et al. (2000), respectively.
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SITE | NFORMATION

Site location: W N 2327\ 0464MNj 28 . 0 nj
Elevation: 800 ft Aspect: 30° Slope: 256
Administrative unit: Anthony Chabot Regional Park

Ecologicalassociation:Baccharis pilularisToxicodendron diversilobushrubland
Fueltype: Coyotebrush scrub

Mineral soil exposure: 1%

Species Avenafatua, Baccharis pilularis, Bromusliandrus Festucaspp

VEGETATION SHRUB BIOMASS
Lifeform Loading
Shrub Forb |Graminoid | Baccharis pilularis (tons/ac)
Most common | Baccharis na Bromus Live: Fol i age 141
species pilularis diandrus 0.26-1.0in 2.92
Coverage (%) 35 trace 64 >1.0in 0.99
A-vg height (ft) 4.3 0.5 1.9 Dead Fol i age 012
Biomass (tons/fa¢  5.65 0.01 0.71 -
0.261.0in 0.18
LITTER AND WOODY MATERIAL >1.0in 0.03
Litter loading: 0.70 tons/ac Al Foliage 1.53
Litter depth: 0.9 in -
Litter coverage:28% 0.261.0in 3.10
O 0.25in woody | oadi >1.0in 1.02
0.26- 1.0 in woody loading: 0.14 tons/ac Grand total 5.65




EBS 02 EAST BAY SHRUBLAND

SITE | NFORMATION

Site location: WN 122AA0&6NNj426 7 8jnj
Elevation: 715ft  Aspect: 76°  Slope: 1%
Administrative unit: Anthony Chabot Regional Park

Ecologicalassociation:Baccharis pilularisToxicodendron diversilobushrubland
Fueltype: Coyotebrush scrub

Mineral soil exposure: 4%

Species Avenafatua,Baccharis pilularis, Bromudiandrus Festucaspp,
Toxicodendron diversilobum

VEGETATION SHRUB BIOMASS
Lifeform Loading
Shrub Forb |Graminoid | Baccharis pilularis (tons/ac)
Most common | Baccharis na Bromus Live: Fol i age 2.50
species pilularis diandrus 0.26-1.0in 3.76
Coverage (%) 68 trace 23 >1.0in 242
Avg height (ft) 6.6 1.4 1.1 Dead Fo | | a@®25in 032
Biomass (tons/aq¢ 11.85 trace 0.26 -
0.261.01in 1.43
LITTER AND WOODY MATERIAL >1.0in 1.42
L?tter loading: 0.45 tons/ac Al Foliage 282
Litter depth: 0.6 in -
Litter coverage:5% 0.261.0in 5.19
O 0.25 in woody | oad >1.0 in 3.84
0.26- 1.0 in woody loading: 0.14 tons/ac Grand total 11.85

EBS02 EAST BAY SHRUBLAND 18
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NOTES TO USERS
1. The sites in this series are arranged in order of incretigi@glensity

2. This series represents someodlandtypes in the East Bay area. Sites with similar vegetation and fuel attributes from other Natural Fuels
Photo Series publications can be referenced to supplement the sites reported heré skmusevhere sites from this series fit relative to
sitesof similar fuel type involume VII (Ottmar et al. 2004).

3. Alt hough r ef er roghe sitesiomimated byQuercusagridolicahdUmbellularia californicain this seriesre quite dense and
do not meet the typical definition of woodlarfds which canopy coverage igenerally considered to be between 25 and 60 percent.

4. Alist of scientific and common species names can be found or/page
5. Photographs were taken@eptember 201Gampling was perforndein October 2010.

6. The marker in these photographsi1ft square, and the pole is painted in contrasting colordtanhtervals. The pole i80 ft from the
camera and is fi tall. Note that no sampling occurs in the foreground between the camera and the sign.

7. A distinction is made between rotten andisd woody material for pieces larger than 3 inches in diameter.

12

6 ]
4]
=11

Photo series site number

Figure 40 Oakbay woodland (EBW) photo series dead and down woody fudioaest floor (i.e., litter and duff) biomas
in relation to sites with similar fuels in other parts of the Western United States as reported by Ottmar et al. (2004)
Comparative data come from the California Deciduous Oak (CDO) series in Ottmar et4l. (200
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SITE AND STAND | NFORMATION
Site location:W N22A8 70/
Elevation: 1,900 ft Aspect:--  Slope: 06
Administrative unit: Las Trampas Regional

Wilderness

Ecological associationQuercus agrifolia
Umbellularia californicawoodland
Fueltype: Oakbay woodland

Litter loading: 1.71 tons/ac
Litter depth: 0.9 in

Litter coverage: 77%
Mineral soil exposure: 14%

Trees ¢ of stens): Quercus agrifolias7),
Umbellularia californica (43)
Crown closure:97%

Seedlings% of stem}: Quercus agrifolia79),
Umbellularia californica (21)
Density: 956ac




SAPLINGS AND TREES UNDERSTORY VEGETATION

Size class (diameter at breast height) Lifeform
¢4in 4-9in 9-201in >20in >4 in Shrub Forb Graminoid
Most common species Umbellularia Quercu Querc Quercy Most common
(percentage of stems) - californica(64 | agri@pll agr i (@ 0)01 agri®pl |species - - -
Second most common B Quer c | Umbellularia B Umbellularia Second most B B B
species (percentage of steff agr i(fael californica(29 californica (43) common species
Tree density (stems/ac) 0 159 224 7 390 Coverage (%) 0 0 0
Live 0 137 209 7 353 Avg height (ft) - - B
Dead 0 22 15 0 37 Biomass (tons/ac) 0 0 0
Avg d.b.h. (in) - 7.1 13.2 22. 4 10. 8
Live - 7.1 13. 3 22. 4 11.1 WooDY MATERIAL
Dead -- 6.7 10. 4 - 8.2 Loading (tons/ac) Density (pieces/ac)
Avg height (ft) - 32.9 44.6 52. 4 40.0 Diameter (in) | Sound| Rotten| Total | Sound| Rotten| Total
Live - 34.0 45. 2 52. 4 41.0 ¢0.25 023 | - | 023] - - _
Dead - 26.0 35.0 -- 29.6 0.26- 1.0 0.50 - 0.50 - - -
Avg height to crown base (f - 9.1 17.8 30. 3 14.7 1.1-3.0 0.52 - 0.52 - - -
Live - 9.1 17.8 30.3 14.7 3.1-9.0 000 | 113 | 113 | © 48 | 48
Dead - - - - - >9.0 0.00 | 0.25 | 0.25 0 4 4
Avg height to live crown (ft) - 9.1 17.38 30. 3 14.7 Total 125 | 1.38 | 263 | 0 52 52

EBW 01 EAST BAY OAK/BAY WOODLAND 23
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SITE AND STAND |NFORMATION

Site locationW 1R1B%AD
Elevation: 620 ft Aspect: 22° Slope: 2%
Administrative unit: Bishop Ranch Regional

Preserve

Ecological associationQuercus agrifolia
Umbellularia californicawoodland
Fueltype: Oak-bay woodland

Litter loading: 2.70 tons/ac
Litter depth: 1.1 in

Litter coverage: 95%
Mineral soil exposure: 5%

Trees ¢ of stens): Umbellularia californica (94),
Quercus agrifoliae)
Crown closure:98%

Seedlings% of stemg: Umbellularia californica (100
Density: 3,388c




SAPLINGS AND TREES UNDERSTORY VEGETATION

Size class (diameter bteast height) Lifeform
¢4in 4-9in 9-201in >20in >4 in Shrub Forb Graminoid
Most common species Umbellularia Umbellularia Quercus Quercus Umbellularia Most common B B B
(percentage of stems) californica (100 || californica(78) | agrifolia (67) agrifolia (100 || californica (62) species
Second most common B Quercus Umbellularia B Quercus Second most B B B
species (percentage of ster agrifolia (22) | californica (33) agrifolia (38) common species
Tree density (stems/ac) 1,107 130 43 14 187 Coverage (%) 0 0 0
Live 1,107 123 36 14 173 Avg height (ft) - - -
Dead 0 7 7 0 14 Biomass (tons/ac) 0 0 0
Avg d.b.h. (in) 1.3 6.2 11. 8 25.1 8.9
Live 1.3 6.1 12.3 25.1 8.9 WOoODY MATERIAL
Dead -- 8.6 9. 3 -- 9.0 Loading (tons/ac) Density (pieces/ac)
Avg height (ft) 12.7 27.3 34.2 32.2 29.3 Diameter (in) | Sound| Rotten| Total | Sound| Rotten| Total
Live 12.7 27. 4 36.5 32.2 29. 7 ¢0.25 029 | - [ o290 - _ -
Dead - 24.9 22.8 -- 23.9 0.26- 1.0 0.50 - 0.50 - - -
Avg height to crown base (fi 6.6 14.6 16.9 15. 3 15. 2 1.1-3.0 0.27 - 0.27 - - -
Live 6.6 14.6 17.7 15.3 15.3 3.1-9.0 009 | 024 | 033 9 22 31
Dead - 14.8 12.5 - 13.7 >9.0 0.00 | 0.00 | 0.00 | © 0 0
Avg height to live crown (ft) 6.6 14.6 17.7 15.3 15.3 Total 115 | 024 | 139 | 9 22 31
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NOTES TO USERS

1.

The sites in this series are arranged in order of increasifigce fuel (i.e., dead and down woody fuel, litter, and understory vegetation)

loading
A list of scientific and common species names can be found or7page

The bulk density value used for calculating eucalyptus litter loading from degsthurements was 3.61 tons-at" based on 24 samples

collected from three of the six eucalyptus sites.

Eucalyptuditter, bark, and branch materigdn accumulatat the bases of some trees or groups of testing areas of relatively deep litter
and woody fuels, particularly in eucalyptus forests regenerated through copiny Basal accumulations were inventoried and measured
within the sample area (fi 1) to estimate their abundarar@d biomass or loadinghe density of basal accumulations refers to the total
number of accumulations, not the number of stems with accumulations (i.e., an individual accumulation can be assogiatediwithone
treestem).See page 5 for a more detailed description of the methods used to quantify basal accuniNdabiases. accumulations were
observed within the sample area for EBE 06; the basal accumulation visible on the right side of-thgleiglotograph veaoutside of the

sample area.

Photographs were taken$eptember 201Gampling was perfornden
October 2010.

The marker in these photographs isfa dquare, and the pole is painted in
contrasting colors at-t intervals. The pole is 30 ft from tlLamera and is &

tall. Note that no sampling occurs in the foreground between the camera and the

sign.

Trace coverages coverage <0.5 percent. Trace biomass indicates biomass
<0.005 tons/ ac. The designation of
or finot available. 0

A distinction is made between rotten and sound woody material for pieces large

than 3 inches in diameter.

Eucalyptus barlartially separates from the bole, potentially creating a
flammable fuel ladder by which fire could spread veiticfrom the ground
surface to the tree crowrlso attempt was made to quantify eucalyptus Ilaak
is still attachedtothe trees afi| adder fuel 6 i n thi
managers should take note of it when assessioglyptusdominaed stands.

S

S

Figure 56 Example of accumulated litter, bark, ar
woody material at the base of a eucalyptus coppi

EAST BAY EUCALYPTUS FOREST 27
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SITE AND STAND |NFORMATION

Site locationW 1R2A8A2
Elevation: 20 ft Aspect:-- Slope: 06
Administrative unit: Point Pinole Regional

Shoreline

Ecologicalassociation:Eucalyptus globulusemi
natural stands
Fueltype: Young eucalyptus forest

Litter loading: 5.27 tons/ac
Litter depth: 1.5 in

Litter coverage: 28%
Mineral soil exposure: 1%

Basal accumulatiordensity: 7/ac
Basal accumulation loading: 0.04 tons/ac
Basal accumulation coverage: <1%

Trees ¢ of stens): Eucalyptus globulug.oo)
Crown closure:47%

Seedlings % of stemy: None
Density: Gac

"Accumulated leaf, branch, and bark material pile
around the bases of some trees.



SAPLINGS AND TREES UNDERSTORY VEGETATION

Size class (diameter at breast height) Lifeform
¢4in 4-9in 9-201in >20in >4 in Shrub Forb Graminoid

Most common species B B Eucal yjptus Eucal y|p t| Masst common Baccharis Centaurea Bromus
(percentage of stems) gl obuiloy gl obiloy species pilularis solstitialis spp.
Second mostommon B B B B B Second most Toxicodendron Cirsium Avena
species (percentage of ster common species | diversilobum vulgare fatua
Tree density (stems/ac) 0 - 58 0 58 Coverage (%) trace 2 69

Live 0 - 58 0 58 Avg height (ft) 1.6 1.7 1.4

Dead 0 -- 0 0 0 Biomass (tons/ac) 0.03 0.02 0.21
Avg d.b.h. (in) - - 15. 7 - 15. 7 "Poison oak was not collected for biomassimation.

Live . - 15.7 - 15.7 WoOoDY MATERIAL

Dead - - - - - Loading(tons/ac) Density (pieces/ac)
Avg height (ft) -- - 85.1 - 85.1 Diameter (in) | Sound| Rotten| Total | Sound| Rotten| Total

Live - - 85.1 - 85.1 ¢0.25 010| - |o010]| - - -

Dead - - - - - 0.26-1.0 028 | - 028 | - - -
Avg height to crown base (fi - - 22.1 - 22.1 1.1-3.0 0.15 - 0.15 - - -

Live - - 22.1 - 22.1 3.1-9.0 030 | 0.71 | 1.01 | 9 35 | 44

Dead -- -- -- - - >9.0 0.00 | 0.23 | 0.23 0 4 4
Avg height to live crown (ft) - - 22.1 - 22.1 Total 083 | 094 | 1.77 | 9 39 48
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SITE AND STAND | NFORMATION

Site locationW 1R2AT A%
Elevation; 615ft Aspect: 208° Slope: 206
Administrative unit: Tilden Regional Park

Ecologicalassociation:Eucalyptus globulusemt
natural stands
Fueltype: Matureeucalyptus forest

Litter loading: 8.23 tons/ac
Litter depth: 2.4 in

Litter coverage: 84%
Mineral soil exposure: 0%

Basal accumulatiordensity: O/ac
Basal accumulation loading: 0.00 tons/ac
Basal accumulation coverage: 0%

Trees ¢ of stens): Umbellularia californica (62),
Eucalyptus globulug1), Quercus agrifolia17)
Crown closure:84%

Seedlings% of stem}: Umbellularia californica (se),
Quercus agrifolia42), Eucalyptus globulug)
Density: 1,04{ac

"Accumulated leaf, branch, abérk material piled
around the bases of some trees.



SAPLINGS AND TREES UNDERSTORY VEGETATION

Size class (diameter at breast height) Lifeform
¢4in 4-9in 9-20in >20in >4 in Shrub Forb Graminoid

Most common species Umbellularia B B Eucalyptus Eucalyptus Most common Toxicodendrong  Centaurea Bromus
(percentagef stems) californica (73) globulus(100) || globulus(100) species diversilobum solstitialis spp.
Second most common Quercus B B B B Second most B B Avena
species (percentage of steff agrifolia (20) common species fatua
Tree density (stems/ac) 252 0 0 43 43 Coverage (%) 2 4 11

Live 252 0 0 43 43 Avg height (ft) 0.9 1.0 14

Dead 0 0 0 0 0 Biomass (tons/ac) na 0.06 0.07
Avg d.b.h. (in) 0.7 - - 28.5 28.5 "Poison oak was not collected for biomasgimation.

Live 0.7 - - 28.5 28.5 WooDY MATERIAL

Dead - -- - -- -- Loading (tons/ac) Density (pieces/ac)
Avg height (ft) 7.7 - - 131. 5 131.5 Diameter (in) | Sound| Rotten| Total | Sound| Rotten| Total

Live r - - 131.5 131.5 ¢0.25 019 - |o019]| - - -

Dead - - - - - 0.26-1.0 0.63 - 0.63 - - -
Avg height to crown base (f 1.8 - - 68. 4 68. 4 1.1-3.0 0.81 - 0.81 - - -

Live 1.8 - - 68.4 68.4 3.1-9.0 0.42 | 0.44 | 0.86 | 13 17 | 30

Dead - - - - - >9.0 0.00 | 0.00 | 0.00 0 0 0
Avg height to live crown (ft) 1.8 -- -- 68.0 68.0 Total 205 | 044 | 2.49 13 17 30
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SITE AND STAND | NFORMATION
Site locationW 1R2ABAL
Elevation: 100 ft Aspect:-- Slope: 06
Administrative unit: Point Pinole Regional
Shoreline

Ecologicalassociation:Eucalyptus globulusemi
natural stands
Fueltype: Young eucalyptus forest

Litter loading: 9.79 tons/ac
Litter depth: 2.7 in

Litter coverage: 59%
Mineral soil exposure: 1%

Basal accumulatio density: 43/ac
Basal accumulation loading: 0.59 tons/ac
Basal accumulation coverage: 2%

Trees ¢ of stens): Eucalyptus globulu@7), Acacia
melanoxylon3)
Crown closure:66%

Seedlings % of stem}: Acaciamelanoxyloree),
Eucalyptus globulug4)
Density: 1,476c

"Accumulated leaf, branch, and bark material pile
around the bases of some trees.




SAPLINGS AND TREES UNDERSTORY VEGETATION

Size class (diametait breast height) Lifeform
¢4in 4-9in 9-20in >20in >4 in Shrub Forb Graminoid

Most common species Eucalyptus Eucalyptus Eucalyptus Eucalyptus Eucalyptus Most common Toxicodendrong  Centaurea Bromus
(percentage of stems) globulus(96) globulus(100 | globulus(100 | globulus(100 || globulus(100 species diversilobum solstitialis spp.
Second most common Acacia B B B B Secondnost Baccharis Cirsium Avena
species (percentage of stefmelanoxylora) common species pilularis vulgare fatua
Tree density (stems/ac) 1,426 267 108 22 397 Coverage (%) 2 trace 39

Live 1,292 267 108 22 397 Avg height (ft) 1.6 1.2 0.7

Dead 134 0 0 0 0 Biomass (tons/ac) na trace 0.07
Avg d.b.h. (in) 1.3 6.6 11.7 28.5 9.2 "Poison oak wasat collected for biomass estimation.

Dead 1.7 - - - - Loading (tons/ac) Density (pieces/ac)
Avg height (ft) 18.6 76. 2 104.7 109.6 85. 8 Diameter (in) | Sound| Rotten| Total | Sound| Rotten| Total
Live 18.9 76. 2 104. 7 109. 6 85. 8 ¢0.25 0.23 . 0.23 - - -
Dead 15.9 - - - - 0.26-1.0 054 | - | 054 | - - -
Avg height to crown base (fi 12.9 55. 5 69. 2 63.8 59.7 1.1-3.0 1.07 - 1.07 - - -

Live 12.9 55.5 69.2 63.38 59.7 3.1-9.0 0.46 | 358 | 4.04 | 16 | 254 | 270
Dead - - - - - >9.0 089 | 070 | 159 | 5 11 16
Avg height to livecrown (ft) 12.9 55.5 69. 2 63.8 59.7 Total 319 | 428 | 7.47 21 265 286
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SITE AND STAND |NFORMATION

Site locationW 1R2A3AA
Elevation: 55 ft Aspect:-- Slope: 06
Administrative unit: Point Pinole Regional

Shoreline

Ecologicalassociation:Eucalyptus globulusemi
natural stands
Fueltype: Mature eucalyptus forest

Litter loading: 13.43 tons/ac
Litter depth: 3.8in

Litter coverage: 98%
Mineral soil exposure: 2%

Basal accumulatiordensity: 43/ac
Basal accumulation loading: 0.31 taas/
Basal accumulation coverage: 1%

Trees ¢ of stens): Eucalyptus globulugLoo)
Crown closure:90%

Seedlings % of stemy: Eucalyptus globulugLoo)
Density: 1,23/c

"Accumulated leaf, branch, and bark material pilec
around the bases of soitnees.



