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Shrubs are critical ecosystem components and culturally 
valuable but little studied

Very few have range maps  
 Mostly general descriptions of habitat

Most information piecemeal (small scale, limited topics)

Why Study Shrubs?
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Several recent projects on shrubs
1. Bibliography  
2. Current occurrences (78 native species)
3. Habitat suitability models (4 species)
   for 2000 and 2085
4.    Phenology of flowering and fruiting
  Based on recent observations & predicted          

 climate
5. Story Map (wraps it all together with                          

pictures, interactive maps, links etc.)
6. Yakama Nation Vulnerability Assessment



You can click on 
options or type
in the box

All items have a 
URL to at least 
an abstract

https://www.zotero.org/groups/2131424/edible_shrub_bibliography/library

Hit Refresh 
to select new 
tag

https://www.zotero.org/groups/2131424/edible_shrub_bibliography/library


Very few species have detailed range maps (Little 1976, a few large 
shrubs; UDSA Plants database – yes/no by county)

Mostly general descriptions of habitat (e.g., moist sites west of    
Cascade Crest)

How can we document current occurrences?
 USFS FIA (Forest Inventory and Analysis)
 PNW Herbaria (consortium of 60 herbaria)
 [Other databases  & Citizen Science sources some species]

Developed maps of occurrences for 78 native shrub species  
(Little 1976 – V3 Minor western hardwoods)

Current Occurrences



USDA Plants 
database

Species info 
and links

https://plants.sc.egov.usda.gov/
https://plants.sc.egov.usda.gov/


County level is 
closest zoom



Covers 78 species

https://doi.org/10.2737/PNW-GTR-980

Gen. Tech. Rep. PNW-GTR-980. 
Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific 
Northwest Research Station. 87 p.

https://doi.org/10.2737/PNW-GTR-980
https://doi.org/10.2737/PNW-GTR-980
https://doi.org/10.2737/PNW-GTR-980
https://doi.org/10.2737/PNW-GTR-980
https://doi.org/10.2737/PNW-GTR-980


Some species mostly 
associated w/forests 
so are well sampled in 
FIA (Forest Inventory 
and Analysis) plots



Other species are 
primarily found in 
areas other than 
forest land so many 
samples come from 
PNW Herbaria



Developed current and future habitat suitability maps 
for culturally important species – Patterns of occurrence 
allow us to speculate how ranges might shift as climate 
changes

Why??

There is a strong interest in preserving and restoring 
culturally-important plant species across the Pacific 
Northwest 

Warmer temperatures are changing habitat suitability



Hazelnut Oregon grape Salal Black huckleberry

Current ranges: Habitat suitability models in MaxEnt
(based just on climate variables)



Hazelnut Oregon grape Salal Black huckleberry

Current ranges: Habitat suitability models in MaxEnt

Models for all species selected:
     Mean summer precipitation
     Extreme cold temperature
     Climatic moisture deficit



Predicted 
Current 
Habitat 
Suitability for 
huckleberry 
(VAME)



Current 
Habitat 
Suitability for 
huckleberry 
(VAME)

FIA plots with high 
abundance of black 
huckleberry 



How will climate change impact species distribution?

Used 15 CMIP5 model means to 
predict climate in the future (2085) 
for 2 emissions scenarios: RCP 4.5 
and RCP 8.5

MaxEnt (Maximum Entropy) 
species distribution models to 
estimate how changes in 
important climate variables would 
impact the climatic niche of shrub 
species in the future 

RCP = Representative concentration 
pathway is a greenhouse gas 
concentration trajectory IPCC 2014



Huckleberry (VAME) in 2085
RCP RCP



Hazelnut (COCO) in 2085
RCP RCP



Oregon grape (MAAQ) in 2085
RCP RCP



Salal (GASH) in 2085
RCPRCP



Salal (GASH) in 2085
RCPRCP

2020



Predicted range shift for all 4 shrub species by 2085 



USGS data release with all shrub habitat suitability model rasters

https://doi.org/10.5066/P9Z2TVGA

https://doi.org/10.5066/P9Z2TVGA
https://doi.org/10.5066/P9Z2TVGA




We used data 
from many 
sources

Phenology data 
hard to come 
by – especially 
flowering data 
at high 
elevation sites 



Matched locations of phenology observations to 
interpolated temperature data from Daymet 
from all observations between 1980-2017

Cumulated daily temperature sums (growing 
degree days) for mean flowering and fruiting 
dates

Used GDD models and climate predictions to 
model future changes in phenology 

Changing Phenology: 
Climate Data







2085



Did NOT consider factors like winter chilling due to insufficient data



2085















Conclusions
“All models are wrong, but some are useful.” -George Box

Perhaps results could:
Inform climate vulnerability assessments for target species

Serve as a basis for targeted monitoring efforts

Identify areas where climate change might impact flowering and fruiting of important 
shrubs

Help managers determine suitable locations for restoration projects

Encourage more observations of flowering and fruiting (National Phenology Network)

Encourage more research on mechanisms of flowering and fruiting



Publications

https://doi.org/10.1371/journal.pone.0232537https://doi.org/10.1016/j.agrformet.2019.107803

https://doi.org/10.1371/journal.pone.0232537
https://doi.org/10.1016/j.agrformet.2019.107803


“Story Map” Interactive website

https://storymaps.arcgis.com/stories/14e2c14aac6a48d4baab2b1ae2f75ec5

https://storymaps.arcgis.com/stories/14e2c14aac6a48d4baab2b1ae2f75ec5
https://storymaps.arcgis.com/stories/14e2c14aac6a48d4baab2b1ae2f75ec5


A full description of the methodologies 
and discussions of the findings presented 
in this StoryMap can be found in these 
publications:

Prevéy, Janet S.; Parker, Lauren E.; Harrington, 
Constance A.; Lamb, Clayton T.; Proctor, Michael F. 
2020. Climate change shifts in habitat suitability 
and phenology of huckleberry (Vaccinium 
membranaceum). Agricultural and Forest 
Meteorology. 280: 107803.

Prevéy, Janet S.; Parker, Lauren E.; Harrington, 
Constance A. 2020. Projected impacts of climate 
change on the range and phenology of three 
culturally-important shrub species . PLOS ONE. 
15:e0232537.

Visit our Bibliography

www.zotero.org/groups/2131424/edible_shrub_bibliography/items

https://research.fs.usda.gov/treesearch/60458
https://research.fs.usda.gov/treesearch/60458
https://research.fs.usda.gov/treesearch/60458
https://research.fs.usda.gov/treesearch/60458
https://research.fs.usda.gov/treesearch/60458
https://research.fs.usda.gov/treesearch/60546
https://research.fs.usda.gov/treesearch/60546
https://research.fs.usda.gov/treesearch/60546
https://research.fs.usda.gov/treesearch/60546
https://research.fs.usda.gov/treesearch/60546
https://www.fs.usda.gov/treesearch/pubs/60458
https://www.zotero.org/groups/2131424/edible_shrub_bibliography/library
http://www.zotero.org/groups/2131424/edible_shrub_bibliography/items




Slider bar 
to see 
changes in 
suitable 
habitat 
between 
now and 
future



VAME Present Time VAME 2085 RCP 8.5



VAME Present Time VAME 2085 RCP 8.5



Climate Vulnerability Assessments for Plants
Guide to Assessing Climate Change Impacts

on Tribally Important Plants
Using Traditional and Expert-Based Knowledge

May 2019

Integrated Approach to assessing tribally important plant species using the Three-Step 
Decision Support Framework [1],

System for Assessing Vulnerability of Species to Climate Change [2], and Climate 
Adaptation Library [3]

to rapidly develop climate-informed Species Management Proposals

Developed draft  process to assess vulnerability (habitat, physiology, 
phenology, biotic interactions)
Used huckleberry as example species
Included monitoring and  management recommendations 

Yakama Nation, USFS, SAH Ecologia, UW Climate Impacts Group, Consulting Research Ecology, CTUR

https://gcc02.safelinks.protection.outlook.com/?url=https://cascadiainc.sharepoint.com/:f:/s/YakamaNationClimateChange/EpP9KBrJaJtKjjqWvH3M6D8ByYALttqOcv0mCFyJuYfXTA?e%3Dof2gIS&data=02|01||ec20fb8d90564861a43508d722a2fdf7|ed5b36e701ee4ebc867ee03cfa0d4697|0|0|637015955754814403&sdata=3nSvShtGmuaX8B5Rit9fVF8lDIyIK/qMsYEEUf2Z0TY%3D&reserved=0


Potential Monitoring or Management Options
Monitor productivity on selected traditional picking sites for areas 
predicted to both increase and decrease in suitability  (3-5 years)
    Test of models

Monitor selected picking areas for insects such as spotted wing 
Drosophila (2/year) 

Plant in areas predicted to have good habitat suitability in future 

Reduce above and below ground competition for huckleberry 
plants by thinning trees and by reducing cover of other shrub 
species





Interactive Maps  from National Phenology Network 



Thank you!
Funding: Northwest Climate Science Adaptation Center
 Yakama Nation
People: Leslie Brodie, Yianna Bekris, Jacob Strunk, Bev Luke, Tabitha Graves
 Clayton Lamb, Michael Proctor, and the many citizen scientist data collectors 
Plant Data sources:
 USFS Forest Inventory and Analysis
 USFS R-6 Ecology Program
 National Park Service
 USDI Bureau of Land Management
 i-Natualist
 Project Budburst
 USA National Phenology Network
 PNW Herbaria
 Oregon Flora
Climate data sources:
 Daymet
 Worldclim
 ClimateNA



Questions?

Constance.Harrington@udsa.gov

JanetPrevey@gmail.com

mailto:Constance.Harrington@udsa.gov
mailto:JanetPrevey@gmail.com
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