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Central Coast Fine-scale Vegetation Mapping  
Expert Review Kick-off
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1. Overview – CSLRCD

3. Data Updates – what’s available – CNPS + Tukman Geospatial 

4. How are people using the data – Tukman Geospatial

5. Expert Review Kick Off– Tukman Geospatial

6. End and Q&A – CSLRCD

Agenda



Land Acknowledgement

Indigenous Tribes of the Central Coast Project Area

Amah Mutsun, Northern Chumash,
Costanoan Rumsen Ohlone, Esselen, & Salinan



Mapping Location
5,135,889 Acres

San Benito, Monterey, and San Luis Obispo Counties



Thank You to Our Collaborators & Supporters

Many Private 
Landowners



Thank You to All Who Worked on and Made This Project Possible

Todd Keeler-Wolf

Dominic DiPaolo



Data Products Overview

FundedFunded Not Funded



Data Portal

pacificvegmap.org

https://pacificvegmap.org/


Vegetation Sampling & Classification Update

Photo: J. Evens



Phase 1
Data Collection

Phase 2

Data Analysis & 
Modeling

Phase 3
Fine-scale Map

Survey of California Vegetation

The Process



Phase 1: Sample Vegetation
2023 – 2024 

Phase 2: Classification & Keys 
& Report   2025 – 2026 

• Monterey & SLO counties
○ 2,230 surveys by CNPS and A&M

○ 400+ herbarium vouchers by CNPS 
and Cal Poly SLO

• San Benito county & rest of CCC

○ 415 surveys by UCSC

• Central CA Coast & Central CA        
Coast Ranges

○ >10,000 surveys in region

○ ~200  Alliances in the region

○  >800 Associations in the region

Photo L. Gardner                                                                                                                                                           Photo J. Heaphy



Stratum Vegetation Community (Alliance Type) Change Type State 
Rank

Tree

Abies bracteata Alliance New and revised associations = 3 S2

Alnus rhombifolia Alliance New association = 1 S4*
Hesperocyparis sargentii – Hesperocyparis macnabiana 
Alliance

New associations = 2 S3

Pinus coulteri Alliance New and revised associations = 5 S4*

Pinus muricata - Pinus radiata Alliance New associations = 2 S3
Pinus ponderosa Alliance New association = 1 S4
Platanus racemosa – Quercus agrifolia Alliance New and revised associations = 4 S3

Shrub

Arctostaphylos (crustacea, tomentosa) Alliance New and revised associations = 16 S3
Arctostaphylos glauca Alliance New and revised associations  = 2 S4
Ceanothus papillosus Alliance New associations = 2 S3

Herb

Hazardia squarrosa – Ericameria palmeri Alliance New associations = 2 S3
Dudleya cymosa – Dudleya lanceolata / Lichen – Moss New and revised associations = 3 S4*
Ehrharta calycina Provisional Alliance New alliance SNR
Lasthenia californica - Plantago erecta - Vulpia microstachys 
Alliance

New associations = 5 S4*

Polygonum lapathifolium - Xanthium strumarium Alliance New associations = 3 S4*

+85 more 
updates!

Updates to Vegetation Classification



Floristic Key

Diagnostic key for all alliances 
and associations documented 
(or likely to occur) in the 
ecoregion

○ ~200  Alliances

○  >800 Associations



Vegetation Descriptions

• Summaries Include:

oPhysical characteristics

oEcological settings

oRare species documented in 
surveys

o Stand tables with plant 
species constancy and 
average, minimum, and 
maximum cover

o Surveys used to generate the 
descriptions



All survey data and reporting
now complete and public release
imminent!

• December 2024

• Survey Database – Preliminary; Copies of Photos, Permits, etc.

• September 2025

• Survey Database – Final 

• Classification analysis of alliances/associations 

• Field map verification, final mapping key 

• July 2026

• Report on final classification, floristic key, vegetation descriptions

• Rankings for sensitive natural communities



Vegetation Mapping 
Update



Vegetation Mapping Schedule Update



Vegetation Mapping Workflow



Methods

• Foundational data → 

imagery and lidar

• Semi-automated: Trimble 

Ecognition + machine 

learning + manual editing

• Forest areas mapped in 

groups, e.g., ‘Evergreen 

hardwoods’

Vegetation Mapping - Enhanced Lifeform



187 Map Classes



Fine Scale 
Vegetation 
Mapping 
Methods

Methods

• Foundational data → enhanced lifeform map, 

imagery and  lidar, field data and CNPS Surveys

• Semi-automated → Trimble Ecognition + machine 

learning + manual editing

• Approach → Adheres to NVCS and State of CA fine 

scale mapping standards



Three Primary Objectives:

Fine Scale Vegetation Mapping Methods

1. Understanding variation in vegetation on the ground

2. Understanding variation in the imagery and ancillary data

3. Linking variation on the ground with variation in the imagery and ancillary data



Understanding Variation in Vegetation Patterns on the Ground

• Targeted surveys of local vegetation communities

   ○ Releves and RA’s (CNPS)

Fine Scale Vegetation Mapping Methods

• Analysis of surveys

 ○ Mapping/Floristic Keys, Alliance/Association 
Descriptions(CNPS)

• Mapping Calibration/Validation Field Work



Image analysis

Understanding Variation in the Imagery & Ancillary Data
Fine Scale Vegetation Mapping Methods

• Multiple image types

○ Landsat & Sentinel imagery for multi-temporal 
analysis

○ High resolution airborne imagery

• Ancillary data

○ Vegetation height (from lidar)

○ Canopy cover (from lidar) 

○ Forest structure (from lidar)

○ Hydrology and distance to streams

Figure Credit: Tukman Geospatial



• Machine learning to automate initial mapping 
→ field training sites used to predict the map 
class for unknown areas through modeling. 

Linking Variation on the Ground to Variation in the Imagery & Ancillary Data

Fine Scale Vegetation Mapping Methods

• Expert manual image interpretation

• Local map review by land managers

• Formal accuracy assessment



Fine Scale Veg Map Accuracy Assessment

Accuracy Assessment Surveys:

• Collected w/ Survey 123 

• Dashboard tracks target surveys 

versus collected surveys

• Thorough QA/QC performed during 

+ after data collection

• Approximately 1,700 AA surveys 

will be collected



Fine Scale 
Veg Map 
Accuracy 
Assessment

Accuracy Assessment Results:

• Error matrixes 

• Fuzzy accuracies for each map class 

• CDFW requires overall fuzzy >= 80%



Lidar + Wildfire 
Products

These data products were funded by a recent 

grant from the State Coastal Conservancy.  

Thank You Coastal Conservancy!!



Story Map

https://vegmap.press/central_coast_vegmap_story

https://vegmap.press/central_coast_vegmap_story


Voices from the Field

P R A C T I T I O N E R  T E S T I M O N I A L S  O N  L I D A R  &  F I N E - S C A L E  V E G E TAT I O N  
M A P P I N G

T U K M A N  G E O S P AT I A L  •  N O R T H E R N  C A L I F O R N I A  R E S T O R A T I O N  C O M M U N I T Y



Maryrose Kulick

GIS Program Manager ·  Sonoma Land Trust ·  June 2026

“The fine-scale vegetation map is an invaluable resource to 
Sonoma Land Trust.”

The fine-scale vegetation map is an invaluable resource to Sonoma Land Trust. We use it as an input to 

fine-scale wildlife movement models. It helps us prioritize forest health treatment efforts and 

understand our "portfolio" of lands, including aboveground carbon storage. It's also a resource to help 

advocate for nature-smart development. This dataset is a huge improvement over what is available 

from state and federal agencies, and because there is regional data in the same format, it allows 

regional and statewide efforts to speak the same language. It is a vital and necessary tool in our work as 

a land protection agency.



Steve Auten

Principal  ·  Auten Resource Consulting  ·  April 2026

“Lidar-derived data and fine scale vegetation maps increased our 
fuels treatment development accuracy in the office from ~60–70% to 
~90%.”

The level of detail in these data has been a game changer for landscape-level resilience treatment 

design. Because the pre-design is so much stronger, field verification of treatment units takes far less 

time — coarser, non-lidar derived data forces lengthy in-field polygon readjustment. The savings are 

real: hours of field time eliminated and costs reduced, which matters most when assembling grant 

applications with little money budgeted for pre-planning. Higher confidence in pre-planned 

treatment layouts also frees up grant budget for implementation.



Download all data products at Pacific Veg Map

https://pacificvegmap.org/data-downloads

https://pacificvegmap.org/data-downloads
https://pacificvegmap.org/data-downloads
https://pacificvegmap.org/data-downloads


We Need Partner & User Input

•    Project Progress Meetings

○   Partner workshops to provide info and receive input

○   Final project product roll-out workshop; training on data access and use

•    Solicit Partner Data

○   Existing fine scale vegetation maps for integration into countywide maps

•    Partner Review

○   Fine-Scale Vegetation Map

○   Wildfire Products



Expert Review



• Input requested from YOU – DUE BY Friday October 30

• Please read the Review 

Guidelines (https://vegmap.press/central_coast_review_guidelines) 

for additional information, instructions on how to access/review the 

map, and what to look for when you review

• Please review fine scale map class in your area of familiarity. Your 

knowledge of specific areas of the county will help us to improve the 

map. Reference the Mapping key to understand the rules that define 

map labels/classes.

Countywide Map Review



• Options for providing input:

• Use the Review Web Map and add points directly to it

• Download draft veg map spatial data and send us:

• Bookmarks exported from ArcMap or ArcGIS Pro with 

comments about errors associated with each bookmark

• Lat/Longs with error comments about each location

• Point features as a shapefile or feature class with error 

comments for each point

Countywide Map Review

https://vegmap.press/central_coast_review_app


• We are specifically interested in input on the following types (either places on the map where these types 

are mapped but shouldn’t be, or places where the types should be mapped but aren’t):

• Quercus parvula (Quercus wislizeni – Quercus parvula (tree) Alliance)

• Spatial boundaries between native and planted/naturalized stands of Pinus radiata and Hesperocyparis 

macrocarpa

• Salix stands – differentiation between S. laevigata, S. lucida, S. lasiolepis

• Chrysolepis chrysophylla (Arctostaphylos (nummularia, sensitiva) – Chrysolepis chrysophylla Alliance)

• Quercus berberidifolia vs Quercus wizliseni shrub stands

• Unique manzanita stands (hooveri, montereyensis, pajaroensis, hookeri, pungens)

• Gaultheria shallon – Rubus (ursinus) Alliance

Countywide Map Review



Regions of Interest

• Monterey

• Monterey/Fresno border – Reason Mtn, Smith Mtn, Frames Peak, Pancho Creek – Monterey Shale 

areas

• Hunter Liggett

• Carmel Highlands – Unusual Arctostaphylos crustacea, pygmy redwood, and chinquapin stands

• San Luis Obispo

• Diablo Canyon

• Hearst Ranch

• Hubbard Hills

• San Benito

• Any info on private ranches

• Clear Creek Monocline asbestos area

Countywide Map Review



• Be aware of MMU: 

• Small islands of vegetation may go unmapped and/or are aggregated into other map types because 

they do not meet the minimum mapping unit to be pulled out. MMUs vary by lifeform.

• Review map class descriptions and dominance rules: 
• Map classes can occasionally be counter-intuitive, or the alliance name may not fully describe what 

you’re seeing. 

• e.g. You may see a stand of “Platanus racemosa – Quercus agrifolia Alliance” without any visible Platanus in it, 

because this alliance also includes QUAG dominating in a riparian setting 

• e.g. the endemic Arctostaphylos x benitoensis is mapped under the Arctostaphylos glauca Alliance

Countywide Map Review Tips



Map is of 2022 conditions: 

• We are often aware of changes in vegetation type and structure due to fires, clearing, etc 

that happen after 2022, but the fine scale veg map is always mapped to a single consistent 

ground condition (2022 NAIP)

• Comments such as “This stand was cleared in 2024 for development and is now a building” 

or “These invasive species were removed during a restoration last year” are not actionable 

for this map

Countywide Map Review Tips



A non-comprehensive list of types with higher error probabilities – any expert help for these issues 

is gladly welcomed.

• Recent burns: Challenging to photointerpret and balance what’s there in 2022 imagery vs. what is predicted 

to be there based on pre-burn veg type

• Shrub oaks types: Difficult to differentiate via photointerpretation; presence of many hybrids (e.g. Q. 

alvordiana)

• Salix spp: Difficult to differentiate species via photointerpretation

• Riparian corridors e.g. Salinas River: Frequent change

• Diverse stands, e.g. shrubs on the immediate coast: Many species mixing in small, undelinateable stands 

can make it challenging to determine dominance

• Stands That Don’t Line Up on County Borders: Border issues will be rectified after expert review

Countywide Map Review Tips: Known Issues



• Review App –

https://vegmap.press/central_coast_review_app

• Review Guidelines –

https://vegmap.press/central_coast_review_guidelines 

• Veg Map Feature services –

https://vegmap.press/Monterey_fine_scale_draft_FS_solid

https://vegmap.press/San_Benito_fine_scale_draft_FS_solid

https://vegmap.press/SLO_fine_scale_draft_FS_solid

• Download File geodatabase Feature Class –

https://vegmap.press/Monterey_fine_scale_draft_FGDB

https://vegmap.press/San_Benito_fine_scale_draft_FGDB

https://vegmap.press/SLO_fine_scale_draft_FGDB

• Issue Locations –

https://vegmap.press/central_coast_expert_review_pts

Countywide Map Review
Data Access Links 

https://vegmap.press/central_coast_review_app
https://vegmap.press/central_coast_review_guidelines
https://vegmap.press/Monterey_fine_scale_draft_FS_solid
https://vegmap.press/San_Benito_fine_scale_draft_FS_solid
https://vegmap.press/SLO_fine_scale_draft_FS_solid
https://vegmap.press/Monterey_fine_scale_draft_FGDB
https://vegmap.press/San_Benito_fine_scale_draft_FGDB
https://vegmap.press/SLO_fine_scale_draft_FGDB
https://vegmap.press/central_coast_expert_review_pts


Review App Demo

https://vegmap.press/central_coast_review_app


Next Steps

• Stakeholder input due October 30

• Refinements to countywide map based on stakeholder input

• Final QA/QC procedures, consistency checks for all attributes

• Final Map delivery – April 2027

• AA and final report public release – April 2027



Contacts
• Coastal San Luis RCD

        ○   Samantha Alvarez- salvarez@coastalrcd.org

• Tukman Geospatial

○   Mark Tukman- mark@tukmangeospatial.net 

○   Eddie Fitzsimmons- eddie@tukmangeospatial.net 

• CNPS

○   Paul Excoffier- pexcoffier@cnps.org

○   Julie Evens- jevens@cnps.org

• Monterey RCD

○   Jamie Tuitele-Lewis - jtlewis@rcdmonterey.org

• San Benito RCD

○ Karminder Brown - karminder@rcdsanbenito.org

• Upper Salinas-Las Tablas RCD

○ Spencer Gordon - spencer@us-ltrcd.org

mailto:salvarez@coastalrcd.org
mailto:mark@tukmangeospatial.net
mailto:eddie@tukmangeospatial.net
mailto:pexcoffier@cnps.org
mailto:jtlewis@rcdmonterey.org
mailto:karminder@rcdsanbenito.org
mailto:spencer@us-ltrcd.org
mailto:spencer@us-ltrcd.org
mailto:spencer@us-ltrcd.org


Thank You Again To Our Funders



Questions?

Thank you for your time.
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