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Pollinator Restoration Needs

Project goal: 
Provide climate-informed guidance to those working on 
pollinator restoration

Three key needs identified by stakeholders:
• Information on what to plant to support specific pollinators
• Information on seed processing and planting
• Information on bloom and seed timing for local areas, and 

how climate change will impact timing



Data Collection Platform > 27,400 active observers

> 20,000 active sites

> 34 million records

Density of 
data records



Phenology Data Collection Protocols

Asclepias angustifolia
Initial growth



Nectar Connectors Data Collection Campaign
• Milkweeds (Asclepias spp.)

• Blazing stars (Liatris spp.)

• Asters (Symphyotrichum spp.)

• Goldenrods (Solidago spp.)

• Joe Pye Weed (Eutrochium fistulosum)

• Lanceleaf coreopsis (Coreopsis 

lanceolata)

• Lupines (Lupinus spp.)

• Bee balm/bergamot (Monarda spp.)

• Black-eyed Susan (Rudbeckia hirta)

• Coneflowers (Echinacea spp.)

• Sunflowers (Helianthus spp.)

• Prairie clovers (Dalea spp.)

• Thistles (Cirsium spp.)

• Cardinal flower (Lobelia cardinalis)

• Golden Alexanders (Zizia aurea)

• Baccharis (Baccharis halimifolia)

• Buttonbush (Cephalanthus occidentalis)



Projected changes in flowering and fruiting timing

Echinacea purpurea -
Open flowers onset

Flowering peak onset
etc.

Simple Linear Models
to identify climate 

cues:
Spring Tmin
Spring Tmax
Winter Tmin
Winter Tmax
Spring Precip

etc.

Used all data from 
Nature’s Notebook, 

filtered for “Days Since 
Prior No” < 14

Linear Mixed 
Effects Models, 

with latitude 
as variable

Effect size: 
-5.2 

days/degree

Projected shift in 

Spring Tmin by mid-

Century:

1.4-2.6 degrees

Projected 

shift in 

open 

flowers 

onset: 

7.28-13.52 

days 
earlier



Time to Restore project information



Future work

• Additional data collection on priority 
species to fill in gaps, calendars and 
models at a more local level

• Expansion of project to Texas
• Bring in herbarium data to increase 

temporal depth of data
• Updated project info sheets and 

planting palette tool
• Replication of this work outside the 

South Central region
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