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Who are we?

Where did we 
come from?

Where are 
we now?

Where do we 
go from here?

Why are 
we here?







November 1979



Bruce A. Stein. 2002.  States of the Union:  Ranking America’s Biodiversity.  Arlington, Virginia:  NatureServe. 



Bruce A. Stein. 2002.  States of the Union:  Ranking America’s Biodiversity.  Arlington, Virginia:  NatureServe. 



FGC Chapter 12:
Significant Natural Areas

Section 1932:
“…the department shall maintain, 
expand, and keep current a data 
management system, designated 

the California Natural Diversity Data 
Base, designed to document 

information on [natural resources]”

January 1981



Biogeographic Data Branch

Data & Technology Division





At the core of it all…

• An inventory of California’s rarest plants and animals
• Spatial dataset(s) with extensive tabular/text data
• Location and status information
• Continually updated
• Historical archive, changes over time



The early days



Fish & Game Today, Nov. 1996, Vol. 44, No. 4 

GIS: A Technological Revolution

• Coded in AML
• ArcInfo software
• Brought first GIS to department
• First heritage program to use GIS



RareFind
• Application for querying non-spatial data
• Initially distributed every 6 months on floppies
• Now fully web-based application
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Time for a short informational side-trail…



Need a refresher? Visit our training page!

www.wildlife.ca.gov/Data/Training



What do we track?

➢ “Elements”



• State and/or Federally listed or 
candidate species 

• CNPS listed taxa (plants only)

• California Species of Special 
Concern (animals only)

• Species recommended for 
inclusion on the list by 
recognized experts

• Special biological “situations”

• Natural communities*



What do we track?

➢

➢ Element Occurrences (“EOs”)

Definition:
“An area of land and/or 

water in which a species or 
natural community is, or was, 
present” that has “practical 

conservation value”



What do we track?

➢

➢ Element Occurrences

RareFind



Occurrence Rank A = Excellent

U = Unknown 

B= Good

C = Fair

D = Poor

X = Extirpated

?



Plants Animals Terrestrial Communities Aquatic Communities Multiple EOs

80 meter radius circle (point)
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What do we not track?

Soaring/transient birds

Anecdotal information

Negative data

NO DATA ≠ NOT THERE



Example: CNDDB data from 2000, near UC Merced



Example: 2013 CNDDB data, after surveys



Example: 2008 CNDDB data near Pahrump Valley



Example: 2013 CNDDB data near Pahrump Valley



Giant Garter Snake
(Thamnophis gigas)



As of Oct. 2019: 94,099 EOs and 247,935 sources

Each month:
1000+ new sources received
500-800 Element Occurrences added/updated

Proportion of EOs in CNDDB
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Focal taxa data – Spotted Owl Observations Database

• Northern & California Spotted Owls

• Includes positive and negative 
survey data

• Observations tied to Activity 
Centers when appropriate



What do we track?

➢

➢

➢ Element Ranks

G-rank: Global, full species
S-rank: State/Province

5 – Secure
4 – Apparently Secure
3 – Vulnerable
2 – Imperiled
1 – Critically Imperiled
H – Possibly Extirpated/Extinct
X – Presumed Extirpated/Extinct 



Freshwater Mussels

Freshwater Fishes

Reptiles

Mammals

Birds
Amphibians

Flowering Plants
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Conifers

Dragon/Damselflies
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Where do we get our data?
• Direct Submissions

• Survey forms

• Scientific permit data

• Environmental Impact Surveys

• Specimens 

• Published reports & manuscripts

• Review of data repositories

• Citizen science



A key partner



Accessing CNDDB Data

Subscription services

• Annual Subscription

• CNDDB in BIOS 

• RareFind 5 

• GIS dataset

• Includes Spotted Owl 
Observations Database access

• Government or Commercial

RareFind



Accessing CNDDB Data

FGC 1932(e):
“Ensure cost sharing by all who use 

the data management system…”



Accessing CNDDB Data

Subscription services

• Text reports + PDF maps

• Individual USGS 7.5’ quads



Accessing CNDDB Data

Free & publicly available:
• QuickView Tool in BIOS

• Summarized to county or 
USGS 7.5’ quad

• Quad data by species

• Includes unmapped records



CNDDB data are used to inform:

• Environmental review/permitting –
CEQA/CESA

• Regional conservation planning 

• State and Federal Endangered Species acts

• Research



RareFind
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Key challenges:
• Increasing data supply and demand
• Changing technology
• Limited resources



Key challenges (con’t):
• Data backlog

• More incoming data
• Time-consuming mapping and QC process

• Turn-around time for incorporation of submitted data
• EO model doesn’t work well for all species

Image credit: Luca Galuzzi



Key challenges (con’t):
• # at-risk/protected species
• Pressures/threats
• Population growth & development
• Climate change
• Invasive species
• Permits requiring data submission 

(e.g., SCPs)
• New consumers of data – e.g., 

Cannabis
• ArcGIS Online and other platforms
• Citizen science

CA population growth
1900-2015



https://www.inaturalist.org/blog/26737-25-000-000-observations



590 million
observations!

https://ebird.org/news/ebird-2018-year-in-review



Why CNDDB? An analogy…

?



Data backlog solutions
• Accept less data
• Track fewer species

• No longer mapping Rank 3 & 4 plants
• Zoology prioritization

• Increase capacity
• Service-based budgeting?

• Do something differently
• Online field survey form
• Observations data



Observations Data Management
• MTNHP database template
• USFWS-CSU Chico project

• Application for data entry
• NatureServe Observations Data Standard

• Survey123 template



New technology



Internal Action Planning
• Mission, vision, values
• Paperless workflow
• Documentation
• Evaluate processes and 

methodology
• Outreach
• Partnerships

• Data exchange
• Prioritization
• Ranking?

• Improve stakeholder 
engagement/feedback

“…to advance conservation of California’s 
natural heritage and at-risk ecological 

resources through collection and 
synthesis of biological records, sharing of 

information, honoring the legacy of 
scientific inquiry, and engaging 

stakeholders to ensure relevancy.”



CNDDB News blog



User Management System
• Initiated out of IT security concerns
• Individual self-service login accounts
• Web app for authorized user management
• Messaging directly to users

• Training opportunities
• Updates
• Surveys/feedback

• Better understanding of
how data and tools are
being accessed and used



And last but not least…

Past Present



Future!



Please submit your data!

www.wildlife.ca.gov/Data/CNDDB/Submitting-Data



Join our iNaturalist Project
www.inaturalist.org/projects/california-

natural-diversity-database

Sign up for our blog
https://www.wildlife.ca.gov/Data/CNDDB/News

THANK YOU!

http://www.inaturalist.org/projects/california-natural-diversity-database
https://www.wildlife.ca.gov/Data/CNDDB/News

