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Why track phenology?

GLOBAL WARMING > GLOBAL WARMING IMPACTS

Early Warning Signs of Global Warming;:
Spring Comes Earlier
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CELEBRATING 10 YEARS
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A project of the USA NPN

> 13,000 active observer
> 17,000 active sites

e N > 20 million records
e > 80 publications
-'@‘:Z? > 10000

68 data products

() 100,000
(') 600,000
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NectarConnectors: Trackin natuje’s , 4
henology of food sources Notebook

A project of the USA-NPN
Number of Plants with Open Flowers by Region
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Observational data

Phenology Observation Portal
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National Bl Phenology Network

Get Started

Date Range

Locations

Species

Phenophases

Partner Groups

Source Datasets

Output Fields

Ancillary Data

WWW.usanpn.org

Get Started!

Download customized datasets from the National Phenology Database using the filters in
the menu at left to specify dates, locations, species, and phenophases of interest. Choose
which data type you would like to download.

Status Individual
and Intensity Phenometrics

Site Magnitude
Phenometrics Phenometrics

Data Description

Status and Intensity Data: This data type includes phenophase status records of
presence ("yes") or absence ("no") of the phenophase, as well as information about
the degree to which the phenophase was expressed. Each row represents the status
and intensity or abundance of one phenophase on one individual plant or on one
animal species at a given site, on a single visit. See the Metadata window for more
information

Your Download

Status and Intensity Dataset

Estimated Records

Filters

| have read and acknowledged the
USA-NPN data use and attribution

policies.

Download

www.usanpn.org/data/observation
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Visualization Tool

Select species phenophase

@ VISUALIZATION TYPE

Calendar

BOUNDARY Quercus (Scientific)

YEARS
2019

Flowers or pollen cones

SELECT SPECIES PHENOPHASE [} 2019 Quercus (Scientific) - Young leaves or needles

. Quercus (Scientific)/Young leaves or needles
. Quercus (Scientific)/Flowers or pollen cones

. Remove
. Quercus (Scientific)/Ripe fruits or seed cones

FEATURES
Display negative data: No Plot #3 2019: Quercus (Scientific) - Flowers or pollen cones

S A

Reset visualization

Quercus (Scientific)

SHARE VISUALIZATION
2019: Quercus (Scientific) - Ripe fruits or seed cones

Copy link to clipboard Ripe fruits or seed cones
@ EXPORT VISUALIZATION DATA .

Remove

L T T T T T T T T T T T
January February March April July August  September  October ~ November December
USA National Phenalogy Netwark, www.usanpn.org
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Gridded Spring Indices
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Spring Leaf Index Anomaly, March 24 2020
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Applying the Spring Indices
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Applying the Spring Indices

A g —. First Leaf Index (FLN

Franklin Island National Wildlife Refuge

Average spring leaf onset in recent decades (1983-2012): April 16 (106.62 DOY + 8.25 days)
Recent change in timing relative to historical range of variation (1901-2012): Spring first leaf arrival in recent decades is extremely early (1.41%) compared to the historical range.

Change in timing over latitudinal exent of migratory flyway (1920-2012):
This Refuge lies within the Atlantic flyway, which exhibited a significant trend toward an earlier onset of spring leaf out and bloom (0.5 and 0.6 days per decade, respectively). The advance of spring was greater at northern latitudes than at
southern latitudes.

Arrival of Spring First Leaf Index from 1981-2012
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USA National Phenclogy Network, www.usanpn.org
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Accumulated Growing Degree Days
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PhenoForecasts

SEARCH

SNPN @

National M Phenology Network
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National l Phenology Network . Orlando 221-282 GDD: Adults expected in 2-3 weeks

COAHUILA Tagps 283-363 GDD: Adults expected in 1-2 weeks
Emerald Ash Borer Forecast, Mgrch 30, ,2020 % CFLoRiDA 364-449 GDD: Adults expected in 7 or fewer days
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www.usanpn.org/data/forecas
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PhenoForecasts

Pheno Forecasts predict s€asonal activity
of pest and invasive species to support
decision making

WWW.usanpn.org

APRIL 2019

Species

Apple maggot [Rhogoletis pomanelia
Walsh, (Diptera: Tephritidae)]”

Azian langhorned beetle

[Ancplaphara glabripennis
Motschulsky, (Co
Cerambycidae)]

Bagworm [Thyridoptenx
ephemeraeformis Haworth,
(Lepidoptera: Psychidas)]

Bronze birch borer [Agrilus anxius
oleopters: Buprestidae]]”

5

Gory, [C
Eastern tent caterpillar [Malacosoma
ricanum Fabricius, (Lepidoptera:
Lasiocampidae)]”

e

Emerald azh borer [Agrilus
planipennis Fairmaire, (Coleoptera:
Buprestid

Gypsy moth [Lymantria dispar
idoptera: Erebidse)]”

Linnaeus, |L

Hemlock wooly adelgid [Adeiges
tsugoe Annand, (Hemiptera:
Adelgidae)]

Hemlock wooly adelgid [Adeiges
tsugoe Annand, (Hemiptera:
Adelgidae)]

Lilac borer [Podesesio syringoe
Harriz, [Lepidoptera: Se5ii{:|3|e:l:=I

Magnolia scale [Neoleconium
cornuparvum Thro, (Hemiptera:
Coccidas)]

Fine needle scale [Chionospis
pinifalige Fitch, (Hemiptera:
Diaspididae)]”

Winter moth [Operophtera brumato

Linnaeus, idoptera:
a

Geometridas]]

Life stage
predicted

Adult
emergence

Adult
emergence

Caterpillar
emergence

Adult
emergence

Caterpillar
emergence

Adult
emergence

Caterpillar
emergence
Prezence of

FEE,
EEES

Prezence of

act
nymphs

Adult
emergence

Crawler

EmMergence

Crawler
emergence

Caterpillar
emergence

GDD threshold,
accumulation methed
(source)

500 GDD, zimple
averaging (Wise et al.
2010)

683.75 GDD, double zine
[Kappel etal 201T; R. T
T, pers. comm.)

600 GDD, zimple
awveraging (Cornell

Cooperative Extenzion
2010)

450 GDD, double sine
[Herms et al. 2004)

50-1%0 GDD, simple
averaging (Cornell
Cooperative Extenzion
2010)

450 GDD, double sine
[Herms et al. 2014)

571 GDD, double sine

[Ruzso et al. 1593

25600, simple averaging
[M.W.and 5. L., pers.
comm.)

1,000 GDD, simple
sveraging (M. W.and 5.
L., pers. comm._)

330 GDD, double sine
{Herms 2004)

1538 GDD, double sine
(Herms 2004)

298445 GO0, simple
averaging (Cornell
Cooperative Bxtension
2010)

20 30D, simple averaging
{UMass Extension 2017)

GDD start
date, base
temperature

1 Jan., 10°C

[S0°F)

1 Jan., 10°C
[50°F)

1 Mar, 0°C
[22°F)

1 Jan., 10°C
[S0°F)

1 Mar, 10°C
[S0°F)

1 Jan., 10°C
[50°F)

1 Jan.,3°C
[27.5%F)

4 wolj pepeojumoq

1 Jan., 0°C

[32°F)

)

dno ojwef

1 Jan., 0°C
[32°F)

1 Jan., 10°C
(S0°F)

1 Jan., 10°C

[50°F)

1 Mar., 10°C
(30°F)

1 Jan., 10°C
(30°F)




PhenoForecasts

Nature's Notebook Home

nature’s
note book

OBSERVE

?,
%
&
EDUCATE -

Home » Nature's Notebook » Join a Campaign » Pest Patrol
Pest Patrol

PROJECT BACKGROUND

We are seeking observers to report their sightings of insect pest species that cause
harm to forest and agricultural trees. Your observations as part of this campaign
will help validate and improve the USA-NPN's Pheno Forecasts, which help
managers know when these species are active and susceptible to treatment.

See what Pest Patrol observers reported in 2019

JOIN US!

You can contribute by reporting observations of key pest species over the course of
the year. The campaign focuses on 13 species that are considered to be insect pests.

Learn more about these species on the species profile pages and Pheno Forecast
pages linked below. You'll find a phenophase photo guide linked at the bottom of
each species profile page to help you with identification of key life cycle events,
such as active caterpillars and active adults. Each Pheno Forecast page shows maps
of which locations have reached key life cycle event stages this year, and gives
information on why managers care about that species.

Species Profile

Phenophase Photo
(overview of protocol)

Guide (ID tips and
photos of life cycle
stages)

Pheno Forecast (and
why you should
observe this species)

Leaf-feeding insects

Bagworm Thyridopteryx Photo Guide Forecast

ephemeraeformis

Eastern Malacosoma
fent 21

Forecast

WWW.usanpn.org

USA-NPN Home

FOR GROUPS -

Help

MORE WAYS TO CONNE

SIGN UP FOR PEST PATRC
MESSAGING!

Sign up to receive messaging fi
Pest Patrol campaign. You will
information about how to ider
species and phenophases, as w
the results of your efforts. You
receive notifications when you
approaching the time to look f
the activity of life cycle stages «
interest.

PEST PATROL BADGE

You can earn this badge by ma
observations of one target Pes'
species within the same year. S
your Observation Deck.

DOWNLOAD THE PHENO
FORECAST INFO SHEET

Emerald Ash Borer
Pheno Forecast

Adult emerald ash borer, Agrilus planipennis,
Photo: David Cappaert, Bugwood.org

Contact

Kathy Gerst
kathy@usanpn.org
520-621-1740

bio

Adults expected in two weeks

According to our Pheno Forecast, you
should see adult emerald ash borers in your
zip code in the next two weeks.

See the forecast map

You can help improve this forecast by
reporting your sightings in Nature's
Notebook via the Pest Patrol campaign.

You can also complete a one-time reporting
form via the First Detector Program.

sNPN

National B Phenology Netw

Share with a friend

ZUSGS
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Structured Decision Making for Forest Pest

G Ry i A Coproduce knowledge on pest
e outbreaks in Northeastern US
ok forests.

A Develop a scalable decision
adzlJLIZNIL aeauSYz2
In the management context, with
associated information products,
to improve outbreak mitigation
AL and management.

A Focused on Oa&M, AsFEAB
and HemlocikHWA
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Buffelgrass phenology

= Greenness

-=Precipitation

w
w
v
c
c
Y
v
S
O
Lo
c
Q
o
S
v
a

Wallace et al 2016, Remote Sensing
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The best time to treat
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4.00
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2.00 === =ppt012
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3/21 3/29 4/6 4/14 4/22 4/30 5/8 5/16 S5/24 6/1 6/9 6/17 6/25 7/3 7/11 7/19 7/27 8/a 8/20 8/28 9/5 9/13 9/21 9/29 10/7 10/15

Wallace et al 2016, Remote Sensing
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Creating a buffelgrass forecast

1. Coproduce maps with
stakeholders to ensure they
are useful and actionable

2. Deliverdaily maps to predict
buffelgrasgreenup

3. Engagebservers in verifying
and improving the
precipitation threshold model
across a largeegion

> < A
WwWw.usanpn.org X UoUo NPN @
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