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Current Situation

 Environmental resource data are being 
collected at an increasing rate.

 There is a lack of statewide 
standardization in how data are recorded, 
stored, and shared.

 Previously collected data are disappearing 
as employees change jobs or retire.

 Action is required to correct this situation.



Data Collection/Analysis Scenario
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DFG - Biogeographic Data Branch

Our mandate to provide quality 
information, tools, and expertise to 
DFG and community, for making 
informed conservation decisions.

 Programs include:
– Biogeographic Information and Observation System (BIOS)
– California Natural Diversity Database (CNDDB)
– Vegetation Classification and Mapping Program (VegCAMP)
– Atlas of the Biodiversity of California
– California Wildlife Habitat Relationships System (CWHR)



Part of the Solution
 Establish a “data warehouse” to store new 

and existing databases.
 Create a data management strategy that 

provides standards without confining 
ability to gather or analyze data.

 Provide an organized, unified system but 
with maximum flexibility for individual 
needs. 

 Provide an information distribution system 
to facilitate use of the data by all 
conservation planning partners.



B I O S
Biogeographic Information and 

Observation System

BIOS is a strategy for managing 
biological and spatial information and 
to facilitate the sharing of that 
information within DFG and with our 
conservation partners.

It is an evolving system and will 
change in response to user needs and 
technology improvements.



What is BIOS?
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B I O S
Biogeographic Information and 

Observation System

 Utilizes GIS, relational database 
management, and Internet map server 
technology to manage biological 
observations.
 Provides secure password protected, 
layer specific read and download 
protection.
 Is being designed and built by a team 
of GIS specialists and biologists from 
DFG and our partners.



Data inputs are from existing and 
new sources



Input will also be via a web-based forms



Data are stored in secure professionally 
managed conditions



Data are distributed via web-based GIS 



The BIOS Viewers

 Available to DFG employees and BIOS collaborators

 Available to CNDDB subscribers

 Available to others as designated by data contributors, 
collaborators and BIOS staff

Secure BIOS Data Viewer:

Public BIOS Data Viewer:
 Available to the general public

 Includes a subset of the data layers available in the 
Secure BIOS Data Viewer

 All tools and functions are the same in both Viewers



 We are not trying to take over or control 
information, only to liberate it.

 We are not offering to maintain anyone’s 
data, only to provide efficient ways to 
collect, store and share it.

 We are working with various internal 
programs and external partners to identify 
data that people wish to include in BIOS.

B I O S
Biogeographic Information and 

Observation System



Some current collaborative uses of BIOS

 CalFish:  compilation of biological, 
environmental and restoration project 
information focused on North Coast anadromous 
fisheries.  www.calfish.org

 USGS Biological Resources Discipline: 
centralization of biological data collected by 
WERC in California.

 Southern California Data Integration 
Project:  State/Federal partnership to manage 
biological inventory and monitoring data needed 
for NCCP work.

 CalFed:  management of habitat restoration 
projects data funded by CalFed ERP program

 Salton Sea Restoration Project:  management 
of data for DFG/DWR project to restore habitat 
and water quality in the area.

http://www.calfish.org/


www.CalFish.org



The California Natural 
Diversity Database



What is the CNDDB?

It is a continually refined and 
updated, computerized inventory of 
location and status information on 
the rarest plants, animals, and 
natural communities in California



What is the CNDDB? (con’t)
We create a value-added product by 

combining different data sources into a 
quality-controlled feature while 
maintaining access to each original 
source document.

We create data-rich records with 
information on habitats, threats, species 
status, condition of the site, ownership, 
museum collection numbers, etc.



We currently have 2,110 plants 
on the “Special Plants” list and 
817 animals on the “Special 
Animals” list.



What do we track in the CNDDB?

 State and/or 
Federally listed 
species 

 State and/or 
Federal candidates 
for listing.

 California Species 
of Special Concern
– (Animals only)



 Species with very limited 
distributions 

 Species recommended for 
inclusion on the list by 
recognized experts.

 Special biological 
“situations”

Pansy monkeyflower

Delta smelt

RookeriesWintering sites



Very tiny fieldwork component



Where do we get our information?

Biological 
Consultants

DFG biologists
Other agency 

biologists
Conservation groups



 Information is prioritized for data 
entry based on requests received from 
DFG biologists, anticipated listings, 
proposed or on-going NCCP / HCPs, 
and other identified DFG priorities.

Maple-leaved checkerbloom California tiger salamander



Occurrences are mapped as precisely as possible





The CNDDB is a positive sighting 
database

We do not predict where an element 
might occur; we report only where an 
element has been documented to 
occur.

No provision for recording negative 
data – except at sites where the 
element has been previously found.



There may be sites with significant resources 
that have never been surveyed and no one 
has data. Absence of data in the CNDDB 
does not mean that no sensitive species 
occur on a site.



Absence of data in the 
CNDDB about an 
element or a site does 
not constitute the basis 
for a negative 
declaration.



California Natural Diversity Database 
free on the Web

Taxa-by-quadrangle 
level information is now 
available free of charge 
on the Internet thru the 
CNDDB "Quick Viewer" 
web GIS application.  
Development is also 
well underway on a 
separate web GIS 
application to provided 
fully detailed attribute 
and spatial information 
to CNDDB subscribers.



RareFind
 PC application of 

tabular CNDDB data
 Allows for a variety of 

text queries 
Simple queries
– Everything on species “X”
– Everything on quad “Y”
Complex queries
– Combinations of taxonomy, 

status, counties, quads, etc.

 Produce and print reports



RareFind 4: CNDDB in BIOS



How is BIOS different from CNDDB?
California Natural Diversity Database BIOS

Data Rare species and communities only Any environmental/biological information with 
a spatial component

Source Materials All raw source materials are preserved, 
tracked, and available at DFG

All raw source materials remain with the 
contributor

Data Layer

Single layer; records within the layer are 
aggregations of information from numerous 
data sources including field survey forms, 
specimens, environmental documents, 
published literature

Multiple layers; records within each layer are 
from a single data contributor

Data Format
All records are in a standardized format, 
facilitating comparisons of data from varying 
data sources

Data layers are non-standardized (using 
different scales, methods, details, etc.) 
making comparisons among layers 
potentially difficult.

Metadata Extensive metadata developed and 
maintained by CNDDB staff

Layer-specific metadata provided by 
contributor using a standard format

Quality Control All data are extensively quality-controlled Minimal quality control

Data Processing Data are prioritized and available after 
processing and quality control

Data are available quickly after minimal 
processing

Data Availability Products are licensed from DFG and exempt 
from FOIA and PRA requests

Products are subject to FOIA and PRA 
requests

Update 
Frequency Continuously Variably

Crossover CNDDB spatial data appear in BIOS as a 
layer

Appropriate rare species data from BIOS are 
incorporated into CNDDB

Support Contact CNDDB staff
Contact data contributor indicated in 
metadata



 Current vegetation mapping is limited to agencies’ 
geographic jurisdictions and done to address agency-
specific business needs

 “Frankenmap” (California multi-source land cover 
map, 2002) uses all the best available data and 
stitches it together -- a patchwork quilt of many 
products, many scales, many dates

Problems with current vegetation 
mapping and information







List of Variables and Features  
of CDF and Forest Service 
CALVEG Map 

• Species groupings, based on 
CalVeg (220 units identified)
• Tree size class
•Canopy (crown) cover 
•No strata height info
• Stand condition ( if tree type)
• Productivity (if tree type)
•No site quality information
• A minimum map unit of 2.5 
acres.

List of Variables and Features of  MCV 
Alliance/Sub-alliance Maps

• Alliance name (Usually possible, based on a 
list of 520 identified)
• Sub-alliance or association name (often 
possible, based on a list of 1800 identified)
•Tree size class
• Hardwood versus conifer component
• Canopy (crown ) cover
• Strata height (broken into  tree, shrub, and 
herb)
• Strata cover (e.g., subcanopy cover or 
shrub layer and herbaceous layer)
• Polygon site quality (based on metric of 
visible or reported combinations of 
roadedness, non-native floristic component, 
human development, and clearing)
• A minimum map unit of 1 acre (or less for 
discernable fine scale features, e.g., vernal 
pools, riparian vegetation)

Comparison of Map Attributes and  Resolution in Existing 
Mid-Scale and Fine Scale Approaches

Comparison of Size and 
Number of  Polygons (CalVeg 
to MCV)

•Usually about ½ to 1/6 total 
mapped types
• Usually about ½ the number of 
total polygons



Vegetation defined on the ground should be, 
as much as possible, defined in the map

Chaparral : Black-chinned sparrow, 
wrentits, Merriam’s chipmunk

Coastal oak woodland: deer bedding, 
owl nesting sites, high woodrat density

Sage scrub: CA gnatcatcher; orange-
throated whiptail; San Diego horned lizard

Oak savanna-annual grassland: Stephen’s kangaroo rat, California 
ground squirrel, western meadowlark



Why vegetation was identified as 
one of the top needs: 

 Allows informed conservation planning and resource 
management through:
– improved regional conservation planning, 
– wildland fire/fuels modeling for improved preparedness, 
– identifying potential rare and endangered species 

locations, 
– predicting the spread of invasive species, 
– early scoping for transportation projects to avoid rather 

than mitigate impacts, 
– prioritizing land acquisitions for parks and ecological 

reserves, 
– identifying important wildlife corridors, 
– setting a baseline for monitoring impacts of global climate 

change.



Key Points of DFG’s Vegetation 
Mapping Initiative

 Statewide coverage across all ownerships
 Large scale, high spatial resolution
 Attribute rich, beyond just a few veg types
 High accuracy assessment scores
 Insanely expensive, but cost effective
 Multiple use product that serves and 

improves numerous government 
processes.



Manual of California Vegetation, 2nd Edition – in press



Why do this now?
 Methodology has been refined and proven
 Advances in GIS, GPS and computer 

technologies make a project of this scope 
practical

 Statewide GIS plan is being prepared
 The second edition of the Manual of 

California Vegetation is in press 
 Demand is at an all-time high 

– Universal usage of GIS and analytical methods
– Infrastructure bonds and land acquisition bonds

 Constituent support is very strong
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