
APPENDIX 3:
BACKGROUND ON DATA ORIGINS AND TOOL FUNCTIONS

The following describes where the plant and bird data 
used in the Beneficial Bird Habitat Assessment and 
Native Plant Tool originated from and gives details on 
how the Scoring Sheet, Plant Pick List and Bird Report 
function.

DATA ORIGINS

PLANT DATA ORIGINS
Origins of Plant Species List and Plant Names

We included 159 California native plants commonly 
installed on farms and generally available at native plant 
nurseries. The majority of plants on this list were com-
piled by Sam Earnshaw who has been assisting growers 
with farmscaping for more than 25 years. He worked 
with Community Alliance with Family Farmers to include 
this list in “Hedgerows and Farmscaping for California 
Agriculture.” We added a few more species to their list 
based on further research.

Each plant name was compared with current data on 
California Native Plant Society Calscape and cross-ref-
erenced with Calflora, UC Berkeley’s Jepson eFlora and 
USDA PLANTS Database to arrive at a single common 
and scientific name. As described below in the bird 
data origins, we also used past plant taxonomic and 
common names when searching for birds’ use of 
plants.

Origin of Plant Data Related to Specific Lines 
in the Tool

4a. Structural Diversity: Number of plant species 
with these growth habit characteristics (Large and 
medium plants store more carbon)

Each plant species was grouped into these categories 
based on its height and how it grows: Large Trees and 
Shrubs; Medium Shrubs and Perennials; Small Shrubs 
and Forbs; Vines; or Grasses, Sedges and Rushes. Plant 
heights were found in UC Berkeley’s Jepson eFlora. If 
there was no plant height information in the eFlora, then 
we used Calscape. 

4b. Foliage Diversity: Number of plant species with 
these foliage dormancy characteristics (Year-round 
foliage supports climate-stressed birds)

Using Calscape, we not only found whether a species 
was evergreen or deciduous but also if it was semi-de-
ciduous and the season in which it was deciduous, such 
as in summer or winter. For our purposes, the data was 
categorized as either evergreen or deciduous, with 
semi-deciduous plants considered deciduous.

4c. Regional Diversity: Number of plant species pres-
ent in each region

(Species present in multiple regions are more resilient to 
climate variability)

We defined the approximate boundaries for six regions 
of California by adapting the US Forest Services’ Vege-
tation and Mapping Zones for California (also known as 
CALVEG) as follows:

1. Coastal- The North, Central and South coast of the 
CALVEG map were lumped together

2. Central Valley- Same as CAlVEG map
3. Foothill- The western hills of the North and South 

Sierran on the CALVEG map 
4. Northern Interior- Same as CAlVEG map
5. Southern Interior- Same as CAlVEG map
6. Great Basin- Same as CAlVEG map

https://caff.org/hedgerows-farmscaping-for-california-agriculture-guide/
https://caff.org/hedgerows-farmscaping-for-california-agriculture-guide/
https://calscape.org/
https://www.calflora.org/
https://ucjeps.berkeley.edu/eflora/
https://plants.sc.egov.usda.gov/home
https://ucjeps.berkeley.edu/eflora/
https://ucjeps.berkeley.edu/eflora/
https://calscape.org/
https://calscape.org/
https://calscape.org/
https://calscape.org/
https://www.fs.usda.gov/detail/r5/landmanagement/resourcemanagement/?cid=stelprdb5347192
https://www.fs.usda.gov/detail/r5/landmanagement/resourcemanagement/?cid=stelprdb5347192
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We used Calscape’s “Estimated Plant Range” maps for 
each plant species to identify which region(s) of the 
state that plant can grow in. Calscape provides the 
following information on how they derived the mapped 
plant ranges we used:

Our estimates for which plants naturally grow in any 
given location in California are based on almost 2 
million field occurrences of native California plant 
species collected over the last 150 years by the par-
ticipants of the Consortium of California Herbaria.

For a given location to be included in a given plant’s 
geographic range, a natural specimen of that plant 
needs to have been observed by a CCH botanist 
within 10 miles of that location, and the location 
must be within the elevation, annual precipitation, 
summer precipitation, coldest month average tem-
perature, hottest month average temperature, and 
humidity ranges in which that plant grows in the 
Jepson geographic subdivision in which the location 
falls. For example, based on CCH observations of 
Bigberry Manzanita, we know that in the Peninsu-
lar Range, Bigberry Manzanita grows at elevations 
between 389 and 4641 feet, at locations with annual 
rainfall between 13.5” and 29.3”, summer rainfall be-
tween .3” - 1.8”, average coldest month temperatures 
between 43.4 and 51.7 degrees F, average hottest 
month temperatures of between 67.1 and 78.2 de-
grees F, average lowest monthly humidity between 
18.6 and 26.9 vpd, and average highest monthly 
humidity of between 1.04 and 3.8 vpd. So for a given 
location in the Peninsular Range to be included in 
the geographic range of Bigberry Manzanita, it must 
fall within 10 miles of a natural observation of Big-
berry Manzanita, and the location must fall within all 
the elevation and climate ranges in which this plant 
grows in the Peninsular Range, as described above.

Climate data is provided by the PRISM Climate 
Group, Oregon State University, using 30 year (1981-
2010) annual normals at an 800 meter spatial reso-
lution. This data is interpolated to estimate climate 
measurements for the latitude and longitude of 
each plant occurrence location, and to estimate 
minimum and maximum climate measurements for 
each square mile in California.

Occurrence data is provided by the participants 
of the Consortium of California Herbaria. Special 
thanks to the Jepson Flora Project at U.C. Berkeley 
for their help in analyzing this data and creating 
these plant range maps.

5a. & 5b. (the plant data origins for these lines in the 
tool are explained in the bird data section)

6a. Selected plant species that provide flowers  
(nectar, petals, catkins), fruits, nuts or seeds in the 
four seasons

We combined the Flowering Period data of a native 
plant with its “Fruit/Seed Period data to arrive at a 
metric for when each plant species would have flowers 
(nectar, petals, catkins), fruits, nuts or seeds in the four 
seasons of winter, spring, summer and fall.

The time of year in which plants bloom is documented 
in various ways within reference data sources. Calscape 
uses the four seasons of winter, spring, summer and fall. 
Calflora uses the calendar months of January, February, 
March, etc. NRCS PLANTS Database, within the “Charac-
teristics” tab, uses the four seasons with early, mid and 
late modifiers such as early spring, spring, mid-pring, 
late spring, early summer, summer, mid-summer, late 
summer, etc. We combined information from these 
three sources and reported data based on the four 
seasons of spring, summer, fall and winter. To translate 
calendar months to seasons, we used the following: 
winter is December, January, February; spring is March, 
April, May; summer is June, July, August, and fall is Sep-
tember, October, November.

The time of year in which plants have fruits, seeds and/
or nuts available to wildlife was derived from the NRCS 
PLANTS Database. We searched for each plant species in 
their database for “Fruit/Seed Period Begin” and “Fruit/
Seed Period End” seasons data. 

6b. Number of selected plant species that host cater-
pillars of butterflies and moths

We used Calscape’s data from the section on butterflies 
and moths hosted for each plant species. That data 
set provides counts of butterfly and moth species that 
plants host and is split between “confirmed” and “likely” 
species. The following are data descriptions from Cals-
cape on the two categories.

“Confirmed” host plants have all been verified as 
host plant species for the butterflies and moths 
native to this location.

“Likely” host plants all belong to a known host ge-
nus for the butterflies and moths native to this loca-
tion, but the individual plant species have not been 
verified as host plants. Plants shown as “likely” hosts 
for a given butterfly or moth must meet two require-

https://calscape.org/
https://calscape.org/
http://ucjeps.berkeley.edu/consortium/
http://ucjeps.berkeley.edu/consortium/
http://ucjeps.berkeley.edu/eflora/geography.html
http://ucjeps.berkeley.edu/eflora/geography.html
http://prism.oregonstate.edu/
http://prism.oregonstate.edu/
http://prism.oregonstate.edu/
http://ucjeps.berkeley.edu/consortium/
http://ucjeps.berkeley.edu/consortium/
http://ucjeps.berkeley.edu/jepsonflora/index.html
http://ucjeps.berkeley.edu/jepsonflora/index.html
https://calscape.org/
https://calscape.org/
https://www.calflora.org/
https://www.calflora.org/
https://plants.sc.egov.usda.gov/home
https://plants.sc.egov.usda.gov/home
https://plants.sc.egov.usda.gov/home
https://plants.sc.egov.usda.gov/home
https://plants.sc.egov.usda.gov/home
https://calscape.org/
https://calscape.org/
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ments: 1. the genus of that plant species must be 
known to be eaten by the caterpillar of that butter-
fly or moth species, AND 2. the estimated natural 
geographic range of that plant species must overlap 
with the estimated natural geographic range of that 
butterfly or moth.

We then took the Calscape data and combined the 
counts of species in the “confirmed” and “likely” cate-
gories into one total count. That total for each plant 
species was then placed into three (3) categories of 
butterflies and moths:

Very many: 30 or more species
Many: 10 to 29 species
Some: 1 to 9 species

Calscape, in their “About” page, also gives an explana-
tion on how they compiled this data: 

Our estimates for the natural geographic range of 
butterfly and moth species in California are based 
on approximately 200,000 geo-referenced field 
observations provided through GBIF (GBIF.org (27 
August 2019) GBIF Occurrence Download https://
doi.org/10.15468/dl.rywrmh), iDigBio, the Symbiota 
Collections of Arthropods Network and Butterflies 
and Moths of North America, aggregating digitized 
collections of 40 universities, entomological mu-
seums and other institutions, and research grade 
observations from iNaturalist. For a given square 
mile to be included in the estimated geographic 
range of a particular butterfly or moth species, that 
species must have been observed within 50 miles 
of that square mile, and that square mile must fall 
within annual precipitation, summer precipitation, 
coldest month average temperature, hottest month 
average temperature, and humidity ranges in which 
that species has been observed in the state.

Climate data used in creation of plant and butterfly/
moth range maps is from PRISM Climate Group, 
Oregon State University, using 30 year (1981-2010) 
annual normals at an 800 meter spatial resolution.

Sources for genus level butterfly and moth host 
plant information include; The National Wildlife Fed-
eration’s Native Plant Finder, with thanks to Doug 
Tallamy and Kimberley Shropshire for researching 
and sharing this information, the National History 
Museum’s Database of the World’s Lepidopteran 
Hostplants, and Butterflies and Moths of North 
America. Special thanks to Calscape volunteer 

Bridget Kelley for her tireless work aggregating host 
plant data from all these sources. Plants shown as 
hosts for a particular butterfly or moth species must 
meet two requirements: 1. the genus of that plant 
species must be a known host for that species of but-
terfly or moth, AND 2. the natural geographic range 
of that plant species must overlap with the natural 
geographic range of that butterfly or moth species.

6c., 6d, 7a. & 7b. (the plant data origins for these lines 
in the tool are explained in the bird data section)

BIRD DATA ORIGINS

Origins of Bird Species List and Bird Names

We selected 160 bird species that have either been 
observed by WFA staff and partner researchers on 
California farms or are expected to be on these farms. 
Referring to the California Bird Records Committee of-
ficial checklist, we used their information on bird order, 
family, common name, and scientific name. 

Origins of Bird Data Concerning Plant Usage

We looked for native plants reported to be used by the 
160 bird species in the Cornell Lab of Ornithology’s Birds 
of the World (BOW) (https://birdsoftheworld.org/) online 
research database. This comprehensive life history data-
base covers over a century of bird studies. It is written by 
ornithologists and was amassed from four major works 
of ornithology (Birds of North America, The Handbook of 
Birds of the World, Neotropical Birds, and Bird Families of 
the World), millions of eBird observations and Macaulay 
Library multimedia. 

We searched for birds’ use of plant species and plant 
genus by first copying BOW text on each bird species 
into an Excel document. Next we used Excel functions 
to extract plant common and scientific names from the 
BOW text. For plant names that changed over the years, 
we searched for prior common and scientific names 
associated with plants on our list. We also accounted for 
singular and plural names of plants in our search, for ex-
ample with huckleberry and huckleberries, by searching 
‘huckleberr.’ Data was limited to documented locations 
within the continental United States and regions of 
British Columbia, Canada and Baja California, Mexico 
that are contiguous with similar habitats in the United 
States. If the plant name was located within the BOW 
data, we checked the context for why the plant was 
listed. If the plant was described as being utilized by the 
bird in these appropriate regions of North America, it 

https://doi.org/10.15468/dl.rywrmh
https://doi.org/10.15468/dl.rywrmh
https://doi.org/10.15468/dl.rywrmh
https://www.idigbio.org/portal
http://scan-bugs.org/portal/
http://scan-bugs.org/portal/
https://www.butterfliesandmoths.org/
https://www.butterfliesandmoths.org/
https://www.inaturalist.org/
http://prism.oregonstate.edu/
http://prism.oregonstate.edu/
https://www.nwf.org/nativeplantfinder
https://canr.udel.edu/faculty/tallamy-doug/
https://canr.udel.edu/faculty/tallamy-doug/
http://www.nhm.ac.uk/our-science/data/hostplants/search/index.dsml
http://www.nhm.ac.uk/our-science/data/hostplants/search/index.dsml
https://www.butterfliesandmoths.org/
https://www.butterfliesandmoths.org/
https://www.californiabirds.org/checklist.asp
https://www.californiabirds.org/checklist.asp
https://birdsoftheworld.org/
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was confirmed and coded in the Tool to be associated 
with that bird species. We downloaded all literature 
cited for each bird species for future reference (see 
Appendix 6).

Origin of Bird/Plant Data Related to Specific Lines in 
the Tool

The plant associations for each bird species were 
categorized according to the three Tool categories of 
General Habitat, Food Habitat and Nesting Habitat.

5a. Number of bird species supported with general 
habitat

5b. Number of plants providing general habitat

BOW data was collected from the “Habitat” tab using 
Breeding, Nonbreeding and/or Year-round Range 
data if it was pertinent to the above listed appropriate 
regions of North America. This data contained informa-
tion on plants that birds use for a variety of purposes to 
fulfill their needs.

6c. Number of bird species supported with food 
habitat

6d. Number of plants providing food habitat

BOW data was collected from the “Diet and Foraging” 
tab. This information was specific to plants from which 
birds consumed food resources of flowers (nectar, 
petals, catkins), fruits, nuts or seeds. For this category, 
we only selected plants that birds consume rather than 
plants that birds used for non-plant food resources, such 
as insects from foliage gleaning or avian/mammal prey 
from hunting. When non-plant food cases were found, 
they were added to the General Habitat category.

7a. Number of bird species supported with nesting 
habitat

7b. Number of plants providing nesting habitat

BOW data was collected from the “Breeding” tab. This 
information was specific to plants that birds nested in 
or used materials from to build their nests. If a plant 
was documented when describing general habitat 
characteristics associated with breeding birds but not 
specifically stated to be nested in or used by that bird 
species, that information was added to the General 
Habitat category.

TOOL FUNCTIONS
SCORING SHEET FUNCTION
The tool was created for users to assess the current 
status of a farm (before implementation) and find 
ways to improve it for birds (after implementation) via 
habitat projects and/or new management practices. All 
scores are automatically calculated once the necessary 
information is entered. 

The Scoring Sheet first collects information on the farm 
(Site Summary) and compiles the sheet scores (Score 
Summary). Next it addresses influences outside the 
farm (Section 1), habitat vegetation and structure op-
portunities (Section 2), and stewardship enhancements 
(Section 3). Finally, it covers native plant attributes that 
provide bird and climate benefits (Sections 4-7). 

Functions of the Scoring Sheet Related to 
Specific Lines in the Tool

Section 1- Landscape Features 

This section has dropdown menu choices in the Before 
and After columns.

1a. Percentage of Natural or Semi-natural Vegeta-
tion on and off the Farm within a 1.25 Mile Radius 
from the Farm’s Center

Since most birds such as songbirds have small feed-
ing ranges of hundreds of feet, but some raptors have 
large ranges of 2 miles or more, we choose to examine 
a 1.25 mile radius surrounding the farm. Example aerial 
photographs are included to help visualize landscapes 
with various levels of natural/semi-natural vegetation. 
The more natural and semi-natural vegetation present, 
the more points scored. 

1b. Type of Dominant Natural or Semi-natural 
Vegetation on and off the Farm within a 1.25 Mile 
Radius from the Farm’s Center

Because native plants typically support birds better 
than nonnatives, they receive the highest score and 
invasive weeds receive no points.

Section 2- Farmscape Features

Besides the required “Yes” to be chosen in the appro-
priate Before and After columns, 2a-2e have additional 
drop-down menus in the “Improvements” column.
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2a. Percentage of Farm in Natural or Semi-natural 
Habitat and Opportunities
The more natural or semi-natural vegetation there is on 
the farm, the more points scored. 

2b. Upland Farmscape Features and Opportunities
The more farmscape features, the more points scored.  

2c. Water Resource Features and Opportunities
The more water features such as ditches, ponds, seeps, 
springs, wetlands, safe-drinking water troughs and 
dripping irrigation systems, the more points scored.  

2d. Riparian Features and Opportunities for Expansion
The wider the riparian area, the more points scored.  

2e. Perching Features and Opportunities
The more perches, the more points scored. 

2f. Nesting Features and Opportunities 
The more nesting structures, the more points scored. 

Section 3- Farm Management 
This section requires “Yes” to be chosen in the appropri-
ate Before and After columns. 

3a. Reducing Toxic Pesticide Use
If no pesticides or rodenticides are used, all the avail-
able points are scored. If farms do use pesticides, man-
agement practices are available that reduce impacts to 
birds and give higher scores.

3b. Promoting Biodiversity
The more management decisions that can increase 
biodiversity on and around the farm, the more points 
scored.

3c. Encouraging Coexistence with Birds
The more practices that encourage coexisting with 
birds, the more points scored.

Section 4-7- Climate and Habitat Benefits, 
and General, Food and Nesting Habitat

These sections all pertain to the native plants that 
either existed before on the farm or were documented 
after they were planted as part of a habitat improve-
ment project. The native plant species on the farm 
should be documented in the Plant Pick List described 
below. Once the plants are selected, information and 
scores will automatically populate in all four sections. 
See above discussions in Data Origins on specific lines 
of the tool in these sections.

PLANT PICK LIST FUNCTION
This list contains the 159 California native plants that 
have been identified as suitable for farmscaping 
purposes. By selecting “Yes” next to the plant species 
that were on the farm before a conservation project 
begins, selecting “Yes” again after the project is done, 
and clicking the “Pick list complete” button, the tool 
will automatically process this information and take 
the user back to the Scoring Sheet to see the updates. 
Improving the farm’s score can be explored by alter-
ing the “Yes” checks next to different plant species in 
the After column. The Tables in the Appendix 1 Plants 
with Top Bird Associations as well as the Beneficial Bird 
Native Plant Chart and Community Alliance with Family 
Farmers’ “Hedgerows and Farmscaping for California 
Agriculture” resource guide assist with identifying 
which plants will best fit the farm’s needs while also 
serving as bird habitat.

BIRD REPORT FUNCTION
Once the Plant Pick List is filled out and the “Pick list 
complete” button is clicked, the Bird Report automat-
ically populates with a table of all of the bird species 
associated with plant species or genus picked from the 
list. More birds are associated with plant genera than 
plant species, undoubtedly because most of the orni-
thologists who authored BOW studies were more famil-
iar with plant genera such as the willow (Salix), than the 
plant species such as red willow (Salix laevigata). The 
report shows how the selected plants provide General 
Habitat, Food Habitat, or Nesting Habitat for different 
bird species; and 5a, 6c and 7a of the Scoring Sheet lists 
corresponding total bird species numbers, respective-
ly. No bird species is double counted for plant species 
and plant genera, resulting in a unique list of total bird 
species for both plant species and genera. This report is 
helpful for understanding what birds may be supported 
and can be compared with bird species information in 
WFA’s Supporting Beneficial Birds and Managing Pest 
Birds and WFA’s Nesting Structures publications to see 
what roles these birds may play on the farm.

DATA COLLECTION SHEET
To fill out information when in the field, we’ve creat-
ed a data collection sheet in Appendix 4 that can be 
downloaded and printed from our website.

https://www.wildfarmalliance.org/tool
https://www.wildfarmalliance.org/tool
https://caff.org/hedgerows-farmscaping-for-california-agriculture-guide/
https://caff.org/hedgerows-farmscaping-for-california-agriculture-guide/
https://www.wildfarmalliance.org/supporting_beneficial_birds_and_managing_pest_birds_resource
https://www.wildfarmalliance.org/supporting_beneficial_birds_and_managing_pest_birds_resource
https://www.wildfarmalliance.org/nesting_structures
https://www.wildfarmalliance.org/tool
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