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green-up and green-down on the GLOBE webside
www.globe.gov
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Introduction to the Biosphere

&
The Biosphere is Part of the Earth System

Biosphere

The Earth system refers to Earth’s interacting
physical, chemical, and biological processes.

The system consists of the
e atmosphere (air),

* hydrosphere (water),
* lithosphere (land)

* and biosphere (life).

NN

J
. %&l‘l" ™) ".
Through the GLOBE biosphere protocols, you (e . ow
will describe the land cover at your sampling \ e *"36‘36.',.,"3“
site, take biometric measurements ' ¢ MATTER CYCLES

(biometry), and ..... observe responses of
common pIants and animals to seasonal The Earth System: Energy flows and matter cycles.

. . In the Earth system, everything is connected to everything else.
changes in weather and climate (phenology).

You can found more information in:

3 Biosphere Introduction
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https://www.globe.gov/documents/355050/efb91c50-32cb-4733-a2f6-1e2acaebc575

Biosphere Introduction to the Biosphere

Some biosphere GLOBE protocols address the phenology

Biosphere Investigation

4

Biosnn;r: :}l;:::tggation Phenology

@ Protocols

““%;e-f,zzzé‘a;;” ’ Green-Up and Green-Down Protocols
- * Tree and Shrub Green-Up Protocol
one Pf“‘s"t“”(”,“fﬁh,;’n’i";:il?"' Y‘f | oo ‘)“ covecle once oreach sit: GPS locatlo * Grass Green_Up Protocol
Biometry Protocol (Data collected once to determine land ¢ Iasso'Fand
* Tree and Shrub Green-Down Protocol
* Grass Green-Down Protocol
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Introduction to the Biosphere

@ Biosphere

What is Phenology, and how is it related Green-Up and Green-Down?

* Phenology is the study of living organisms’ response to
seasonal and climatic changes in the environment in
which they live.

* The plant growing season is the period between green-
up and green-down.

 Plant green-up is initiated when dormancy (a state of
suspended growth and metabolism) is broken by
environmental conditions such as longer hours of
sunlight and higher temperatures in temperate regions,
or rains and cooler temperatures in desert areas.

 Green-down marks the end of the growing season for May
many plants. A color change is generally associated with 1987

green-down of leaves. The color will vary by species.
Image: NDVI, NASA
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Green-Up, Green-Down cycle

* For many places around the world, there is one green-up and green-down cycle,
e.g., one warm and cold season.

* There are places where multiple wet and dry seasons can occur in a single year,
resulting in multiple green-up and green-down cycles.
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How Your Measurements Can Help

* Monitoring the length of the growing season is important for society so that it can
better adapt to variations in the length of the growing season and to other impacts of
climate change, which may affect

food production, economic growth, and human health.
* Estimates of changes in the growing season are often done using satellite data.

* Ground observations are critical to improve the interpretation of satellite data. Green-
up/green-down data gathered by GLOBE students, using consistent methods all over
the world, are one of the best tools with which to verify the accuracy of these
satellite products.
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Green-Up and Green-down data
help scientists to interpret satellite images

VEGETATION INDEX [NDVI] (1 MONTH - TERRA/MODIS)

Many scientists use data from a
NASA sensor, the Moderate
Resolution Imaging Spectrometer
(MODIS), to monitor the seasonal
dynamics of vegetation.

See where green-down begins in your area

View by date:

[
16 day m 01 0.4 0.9

Download color table

See where green-down begins in your area here.

The Normalized Difference Vegetation Index is the analysis of the greenness of Earth
viewed from space through the examination of two different spectral wavelengths of
light (near infrared and red). Scientist can use this data to track major changes in the
density of Earth’s vegetation and study changes in plant growth as a result of climate
and environmental changes as well as human activity.


http://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD13A2_M_NDVI
http://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD17A2_M_PSN
http://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD17A2_M_PSN

WHAT IS '
Tree and Shrub
Green-Up?

Tree and Shrub Green-Up Protocol
Tree and Shrub Green-Down Protocol

Grass Green-Up Protocol
Grass Green-Down Protocol

The scope of our activities —
Phenology Green-up and Green-down Protocol

Lectures

* How to select and define a GLOBE Phenology Green-up and Green-down
Protocol Study Site

e Step by step introduction of the green-up and green-down protocol method
In the field

* Identify a tree and shrub green-up and green-down study site

* Identify grass green-up and green-down study site
* Conduct green-up and green-down measurements
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WHAT IS )
Tree and Shrub
Green-Up?

Grass Green-Up Protocol
Grass Green-Down Protocol

Chose plants that are indicative of the surrounding
climate

— Native species
— Not watered or fertilized
— Away from buildings

For grass you will need to make your observations
in a one-meter square that is dominated by grass
plants.

/A To determine if the plant is too close to a building, stand at the plant and sight
the top of the building through your clinometer. If the angle is greater than 45°,

the building is too close. You do not want the plant to be closer to the building
than it is tall. H



WHAT IS
Tree and Shrub !
Green-Up?

Tree and Shrub Green-Up Protocol
Tree and Shrub Green-Down Protocol

Grass Green-Up Protocol
Grass Green-Down Protocol

Other Site Selection Considerations

* Deciduous trees or shrubs, or grasses.
* Select one or more species that is common in your area.
* Think from the perspective of a satellite — what is the satellite “seeing”?

Side View

_— Satellite
View

* Select a site close to an atmosphere or soil moisture site, if possible. Ideally, it
should be less than 2 km from your atmosphere or soil moisture site,

 have an elevation difference less than 100 meters. Local topography affects
weather significantly.

* Choose asite that can be easily visited repeatedly

* |If possible choose the same plant/s each year. 5



WHAT IS
Tree and Shrub
Green-Up?

Tree and Shrub Green-Up Protocol
iTree and Shrub Green-Down Protocol

Grass Green-Up Protocol
Grass Green-Down Protocol

Biosphere

Green-Up and Green-Down Site Selection

Site Definition Sheet * Required Fieid
In the Field e——
Complete the Greening part of the Site Definition S e

Sheet. \ ,
Site Type (setect 3l Mt appdy Sased 0N NMended Medsurements. Men complete e NECESSary

fekts betow) J Atmosphere O Surface Temperature O Hydrology O Land Cover
O Geeerng O Soil Charactenstics O Sod Moisture and Temperature

Identify genus using field guides or help of plant R
specialists. Record the genus on the Site Definition e e e e e o 1 v e e
Sheet. R

o;u:;:x: 'W’W‘MTW’

eight | am e on 9 vrm
“Thermometer Type (Check one)
S Other, Soll or Air

Greening O Liquid-filed Max/Min (U-tube)
3 Ligqud Sled, Curment Temperature Ondy
Are there multiple dominant species? O Yes  No 5’0.,‘.: u.,..,g ng"w\u..

Note: et mmQuIred Dettre Q383 CobeCSon and
O Reset Digital Mults Dy MeyMax Thermometer T ol Stk e hgader ity St

Primary Plant Date: Year____ Month____ Day, Universal Time (hour mn)
. wamma-h.\mmm) JVr-s Q Neo
Is this plant in the understory? J Yes [ No OAVS We -~ ;

JDM.NWlDMthmm’lyw )
O Data Logger (HOBO)

Vegetation Type (Select ane): Q Grass Genus: 3 Ramwese

Q Tree Genus: Species: g:r.«m4m

O Shrub Genus: Species: —— — —r
Label:
Secondary Plant

Is this plant in the understory? J Yes O No

Vegetation Type (Select one): 1 Grass Genus:
QO Tree Genus: Sp
O Shrub Genus: Species:

Label:
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WHAT IS
Tree and Shrub Green-Up Protocol Wbl

Tree and Shrub Green-Down Protocol

Grass Green-Up Protocol
Grass Green-Down Protocol

Tree and Shruh Green-Up and Grass Green-Up and
Green-Down Site Selection Green-Down Site Selection

Field Guide Field Guide
Task
Define the site for green-up and green-down measurement of trees and shrubs. Task

Define the site for green-up and green-down measurement of grasses.

What You Need

Q Site Definition Sheet U Dichotomaus keys and/or other local What You Need

e o species guides . o
O GPS Data Sheet 0 GPS rocoivor (1 Site Definition Sheet J Pencil or pen
QO GPs Protocol Field Guide 0 Compass ] GPS Data Sheet [ Nails or stakes or other durable identifiers
O Flagging tape or other durable : . . .

o op 0 Pencil or pen [ GPS Protocol Field Guide U] Meter stick or tape measure

U GPS receiver U Dichotomous keys and/or other local species
guides

In the Field
1. Complete the Site Definition Sheet. In the Field
_ 1. Complete the Site Definition Sheet.
2. Select one tree or shrub. The tree or shrub should be among the dominant native

ies | decid d easil ble. ‘ . . -
SPECIES In your area, deciduaus, and eastly accessible 2. Identify genus using field guides or help of plant specialists. Record the genus on the

Site Definition Sheet.

3. Select a healthy and relatively large branch on the south side of the plant in the
Narthern Hemisphere or the north side of the plant in the Southern Hemisphere. Use ¢
compass or GPS receiver to determine direction_ If a lower branch is chosen, it shoulc 3. Select a one-meter square area dominated by grass plants. Mark your one-meter
be on the edge of the stand of trees or shrubs since branches inside a stand may square plot with nails or stakes or other durable identifiers.

experience a different microclimate due to shading.

4. |dentify genus and species using field guides or the help of plant specialists. Record 4. Take a GPS measurement following the GPS Protocol.

the genus and species on the Site Definition Sheet.

4]

. Mark the branch with flagging tape or some other durable identification. Label the
flagging tape with a unigque number and your name/group name, school name and
class.

[s2]

. Take a GPS measurement following the GPS Profocol

14
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WHAT IS )
Tree and Shrub

Tree and Shrub Green-Up Protocol Green-Up? Grass Green-Up Protocol
Tree and Shrub Green-Down Protocol Grass Green-Down Protocol

Multiple Growing Seasons?

* For many places around the world, there is one
green-up and green-down cycle, e.g., one warm
and cold season.

* There are places where multiple wet and dry
seasons can occur in a single year, resulting in
multiple green-up and green-down cycles.

* Because of the possibility of multiple growing
seasons in a year, GLOBE asking you to report
which cycle you are observing.

If there is only one cycle, then you report green-up or
green-down cycle 1.

The beginning of the first green-down after 1 January is
considered green-down cycle 1, regardless where you are
located on the globe.

The beginning of the first green-up after 1 January is
considered green-up cycle 1, regardless where you are

located on the globe.
2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka




WHAT IS
Tree and Shrub
Green-Up?

Tree and Shrub Green-Up Protocol
Tree and Shrub Green-Down Protocol

Grass Green-Up Protocol
Grass Green-Down Protocol

Biosphere [l

Why Collect Green-Up and Green-down Data?

o S BELA )

i
\,‘& s
P pa

Scientists are very interested in when leaves appear in spring and
how quickly they expand.

The timing and rate of fall leaf changes, such as color changes and
leaf drop, are also important.

These plant phenological events are directly related to global
carbon fixation and the amount of carbon dioxide in the
atmosphere.

2
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Data are used by scientists:

* To calculate growing season length and monitor interannual changes in growing
season duration

* To determine how environmental conditions such as air and soil temperature,
precipitation, soil moisture, and day length affect plant growth

* To monitor the nature and extent of climate change and its effects on plants and
animals

* To help interpret satellite observations of greenness use in climate and ecological
models, and predicting forested or grassland area susceptibility to fire.

16
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WHAT IS
Tree and Shrub

Tree and Shrub Green-Up Protocol Green-Up? Grass Green-Up Protocol

When is Green-Up?

e Plant green-up is initiated when dormancy (a state
of suspended growth and metabolism) is broken
by environmental conditions such as:

- longer hours of sunlight and higher temperatures
in temperate regions,

- orrains and cooler temperaturesin desert areas.

17
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Tree and Shrub Green-Down Protocol

What is Green-Down?

 Plant green-down is also called senescence. It is
initiated when environmental conditions change

- fewer hours of sunlight and lower temperatures in
temperate regions,

- or drier and warmer temperatures in desert areas.

* Green-down starts dormancy (a state of
suspended growth and metabolism)

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka

WHAT IS
Tree and Shrub (

Green-Down? Grass Green-Down Protocol

Most are familiar with green-down of trees, but
color change also marks dormancy of grasses.
Photo of Green-down, Budapest, Hungary.

18



Tree and Shrub Green-Up Protocol
Tree and Shrub Green-Down Protocol

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka
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Define the site using the Tree and Shrub Green- Up and
Green-Down Site Selection Field Guide

1.
2.

N o v ok

Complete Side Definition Sheet

Select one tree or shrub species —a dominant, native
species, deciduous and easily accessible

Select large and healthy branch — on south side of the
plant

Identify genus and species
Mark selected branch with flagging tape
Locate coordinates - take a GPS measurement

Take pictures of study site

Tree and Shrub Green-up and Green-Down
Side Selection — In the Field

Site preparation is done only once. Can be done before or during first green-up or green-
down visit.

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka
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http://www.globe.gov/documents/355050/0ae2e930-1ea9-4850-a782-704486e8b392

Tree and Shrub Green-Up Protocol
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Tree and Shrub Green-Up Protocol

® [

What You Need the first visit

e Pencil or pen, Camera, Compass, Permanent Marker, Ruler with mm
units, local species guide

What You Need every visit

e Pencil or pen, Ruler with mm units,

Documents to Bring to the Field

* Site Definition Sheet

* Tree and Shrub Green-Up and Green-Down Site Selection
 Tree and Shrub Green-Up Protocol Field Guide

* Tree and Shrub Green-Up Data Sheet

Frequency of observations: At least twice a week, beginning 2 weeks earlier
than anticipated start of green up, until leaf growth will stabilize.

22
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http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
http://www.globe.gov/documents/355050/0ae2e930-1ea9-4850-a782-704486e8b392
http://www.globe.gov/documents/355050/f96eb608-770a-40e2-b5ae-6e78b051316c
http://www.globe.gov/documents/355050/4b9c614b-354a-409c-947c-92a92188a688

Fig trees are native and grow naturally near Israel’s rivers and streams.
Carob, originally from Africa, it is a relatively late local species,
The common oak is seen in the country’s forests as well as in the Golan Heights.

Fig trees (Ficus) Carob tree (Ceratonia

siliqua L.)

23



Tree and Shrub Green-Up Protocol — In the Field

Green-up
Tree and Shiub Gresn-Up Data Sheet

N Bl "ol

Bt e

[ T M S - o ws

First time only/getting started et o e _

1. Complete the upper portion of your Tree and
Shrub Green-Up Data Sheet

2. For the selected tree or shrub, locate the bud at
the end of the branch.

3. Label this bud by marking one dot on the branch
next to the bud.

4. Locate the three other buds closest to this bud.
Label these buds by marking two, three, or four
dots next to them.

5. Take a photograph from the center of your site
looking in the north, south, east, and west
directions.
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Important Definitions for Tree and Shrub Green-Up

* Dormancy is a state of suspended growth and
metabolism.

* Swelling is seen when the bud is getting bigger.

e Budburst is the emergence of new leaves
(photosynthetically active foliage) on plants, which
signals the beginning of a new growing season cycle.
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Every visit
1.

2.

include leaf stem or petiole in your leaf measurements.
3.

Different leaves may stop growing at different dates

Tree and Shrub Green-Up Protocol - In the Field

Examine each bud.
Record “dormant” if the bud is unchanged.

Record “swelling” if the bud is getting bigger.

“budburst” the first day you see the green tips of leaves.

Record “lost” if something happens to the bud and you cannot continue
observations.

After each budburst, use a ruler to measure the length of the leaf or leaves. Do not

L

Measure the leaves until the leaf length stops increasing.

26
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Tree and Shrub Green-Up Protocol

Every visit
Tree and Shrub Green-Up
Date Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
(day & (dormant, (dormant, (dormant, (dormant, entry
month) swelling, swelling, swelling, swelling, v
budburst, leaf budburst, leaf budburst, leaf budburst, leaf
length (mm)) length (mm)) length (mm)) length (mm))
Tree and Shrub Green-Up E
Date Leaf 1 Leaf 2 Leaf 3 Leaf 4 Reported
(day and (Dormant, (Dormant, (Dormant, (Dormant, to GLOBE
month) Swelling, Swelling, Swelling, Swelling, Database
Budburst, Length | Budburst, Length | Budburst, Length | Budburst, Length m
(mm), Lost) (mm), Lost) (mm), Lost) (mm), Lost)
3 March dormant dormant dormant dormant %]
6 March dormant dormant dormant dormant %]
11 March swelling swelling swelling dormant %]
14 March budburst budburst swelling swelling @
18 March 2 4 budburst budburst ]
22 March 6 10 5 6 V]
25 March 12 15 10 12 a
29 March 20 22 18 19 a
2 April 30 32 25 28 a
5 April 38 lost 36 38 a
8 April 45 42 44 a
11 April 45 44 44 a
14 April 45 44 44 a
a

Measure leaf
length

27



Tree and Shrub Green-Up Data Sheet
School Name: Study Site:
Observer Names:
Plant Scientific Name: Genus Species:
PI h d N Plant Common Name:
ata n wschoadni Green-Up Cycle: Year:
(Platanus Tree and Shrub Green-Up
orientalis L. ) Date Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
(day & (dormant, {dormant, (dormant, (dormant, entry
month) swelling, swelling, swelling, swelling, v
H budburst, leaf budburst, leaf budburst, leaf | budburst, leaf
oriental plane length Gnm_| length tmm) | length e | length g
Check the last column in the green-up table to keep track of data submitted.
Comments (date each comment);
GLOBE® 2014 Appendix - 25 Biosphers
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Green-Up Cards Learning Activity

Aspen (Populus tremula L.)

29
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Tree and Shrub Green-Down Protocol

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka
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Tree and Shrub Green-Down Protocol

@ [

What You Need the first visit

* Pencil or pen, Camera, Compass, Permanent Marker,
GLOBE Plant Color Guide

What You Need every visit

* Pencil or pen, GLOBE Plant Color Guide
Documents to Bring to the Field

» Site Definition Sheet

 Tree and Shrub Green-Up and Green-Down Site Selection
* Tree, Shrub and Grass Green-Down Data Sheet

* Tree and Shrub Green-Down Protocol Field Guide

Frequency of observations: Visit plant at least twice a week to check for the start
of green-down and continue observing until color change has ended, or leaves
have dropped off

31
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http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
http://www.globe.gov/documents/355050/0ae2e930-1ea9-4850-a782-704486e8b392
http://www.globe.gov/documents/355050/d57744e6-dc09-44fb-b167-919ade719254
http://www.globe.gov/documents/355050/fc49d147-9b79-4b11-9bf2-47a2918f0361

Tree and Shrub Green-Down Protocol — In the Field

Tree, Shrub, and Grass Green-Down Data Sheet

School Name: Study Site
Observer Names:

Plant Scientific Name: Genus. Species:
Plant Common Name:

First visit only/getting started Green Up Cyce__ vear__

1. Complete the upper part of your Tree, Shrub and '
Green-Down Data Sheet

2. Determine whether there are more than one green
down cycles; if yes, during which cycle are you
currently collecting data (1, 2, or 3)?

3. Locate the leaf at the end of the branch. Label this
leaf by marking one dot on the branch next to the
leaf stem or petiole. Do this with a permanent
marker. Locate the three other leaves on this branch
closest to this terminal leaf.

4. Label these leaves by marking two, three, or four
dots next to their stems on the branch.

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka



Tree and Shrub Green-Up Protocol - In the Field

& [y

Every visit

1. Examine each of your four leaves.

2. For each leaf, use the GLOBE Plant Color Guide to
estimate the dominant color of each leaf.

3. Record your observations on the Tree, Shrub, and
Grass Green-Down Data Sheet.

* report “snow covered”, if leaf is snow covered,

* report “fallen” and stop reporting after that, if leaf
has fallen,

* continue to report the color until the color stops
changing.

33
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Tree and Shrub Green-Down Protocol

@ GLOBE Plant Color Guide

Example of Completed Green-Down Data Sheet

Tree, Shrub, and Grass Green-Down

Date Growing Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
YYYY-MM-DD | season cycle | (Color, fallen, | (Color, fallen, | (Color, fallen, | (Color, fallen, | submitted
(year-month-day) | (1,20r3) |snow covered) | snow covered) | snow covered) | snow covered) | to GLOBE

2013-09-30 1 5GT7/4 5GT7/4 5G7/4 5G7/4 a
2013-10-03 1 5GT7/4 5GT7/4 5G7/4 2.5Y 86 a
2013-10-07 1 5GT7/4 25Y 8/6 5G 74 2.5Y 8/6 a
2013-10-11 1 5G7/4 25Y8/6 2.5Y8/6 2.5Y8/6 Qa
2013-10-14 1 5GT/4 25Y8/6 2.5Y8/6 2.5Y 86 Q
2013-10-16 1 2.5Y 8/6 25Y8/6 2.5Y8/6 2.5Y 8/6 Q
2013-10-20 1 2.5Y 8/6 25Y B/6 2.5Y8/6 7.5YRG6/4 Qa
2013-10-23 1 25Y 8/6 25Y8/6 2.5Y8/6 7.5YR6/4 a
2013-10-27 1 25Y 8/6 25Y8/6 2.5Y8/6 7.5YR6/4 a
2013-10-30 1 25Y 8/6 25Y8/6 75YR6/4 | 7T5YRGE/4 a
2013-11-04 1 25Y 8/6 75YR6M4 | 7T5YRE/4 fallen a
2013-11-06 1 25Y B/6 7.5 YR 6/4 7T5YRE/4 Q
2013-11-11 1 75YR6/4 | T5YR6/M4 | TSYRE/M4 Q
2013-11-14 1 75YR6/M4 | T5YR6M | TS5YRE/M Qa
2013-11-17 1 7.5YR 6/4 fallen 75YRG/4 a
2013-11-22 1 7.5YR 6/4 fallen Qa
2013-11-29 1 7.5YR 6/4 Q
2013-12-02 1 snow covered Q

a

a

34
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Green-tlown

Tree, Shrub, and Grass Green-Down Data Sheet

School Name: Study Site:
Observer Names:
Plant Scientific Name: Genus Species:

Plant Common Name:

Green-Up Cycle: Year:

Tree, Shrub and Grass Green-down

Date Leaf 1 Leaf 2
(day & | (Color, fallen, or | (Color, fallen, or
month) | snow covered) | snow covered)

Leaf 3
(Color, fallen, or
snow covered)

Leaf 4
(Color, fallen, or
snow covered)

<88

Check the last column in the green-up table to keep track of data submitted.

Comments (date each

GLOBE® 2014 Appenax - 27
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BUK

Klon, Buk, Kasztanowiec, Mitorzagb, Lipa, Olcha,
Topola, Dab

Maple, Beech, Chestnut, Ginkgo, Lime, Alder,
Poplar, Oak

Dgb szyputkowy
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Grass Green-Up Protocol
Grass Green-Down Protocol
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Grass Green-Up and Green-Down Side Selection - In the Field

Define the site, using the Grass Green-up and Green-Down Site
Selection Field Guide

1. Complete Side Definition Sheet

2. ldentify genus using field guides or help of plant specialists.
Record the genus on the Site Definition Sheet

Select a one-meter square area dominated by grass plants.

4. Mark your one-meter square plot with pin or other
permanent identifiers.

5. Locate coordinates - take a GPS measurement

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka


https://www.globe.gov/documents/355050/355097/Grass+Green-Up+and+Green-Down+Site+Selection+Field+Guide/7870b60c-379a-4707-a790-65778a72aa03

Grass Green-Up Protocol
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Grass Green-Up Protocol

What You Need the first visit f'

Pencil or pen, Camera, Compass, Permanent Marker, Ruler with mm
units, local species guide

What You Need every visit
* Pencil or pen, Ruler with mm units,

Documents to Bring to the Field

Site Definition Sheet

Grass Green-up and Green-Down Site Selection
Grass Green-up Protocol Field Guide

Grass Green-up data sheet

Frequency of observations: At least twice a week, Select your site at least
2 weeks before green-up begins. The start when any initial green grass
shoot is first observed a one-meter square that is dominated by grass
plants

40
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http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
https://www.globe.gov/documents/355050/355097/Grass+Green-Up+and+Green-Down+Site+Selection+Field+Guide/7870b60c-379a-4707-a790-65778a72aa03
https://www.globe.gov/documents/355050/ac287b49-8559-4f98-b9e5-a1421f5ae336
https://www.globe.gov/documents/355050/21ba2634-3834-460b-bc42-c0548f26d355

Grass Green-Up Protocol — In the Field

s . Green-u
First time only/getting started Grass G-r&an-Ep Data Sheet

Sl M By Sie
Cridrvar FaTai

1. Complete the upper part of your Grass Green-Up | e soms tons re—

Data Sheet e

2. Before new grass shoots appear, take a
photograph in the north, south, east, and west
directions.
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Grass Green-Up — In the Field

Every Visit

1. Look for new green grass shoots.

2.  Mark the base of the first grass shoot with a single
dot, using a permanent felt marker.

3.  Mark the second shoot with two dots, the third with
three dots and the fourth shoot with four dots.

4.  Use the ruler to measure the length of the shoots to
the nearest millimeter.

5. Measure the leaves at regular intervals until the leaf

length stops increasing.

2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka
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Options for state of leaf

Report “no shoot” before the leaves of grass can

be seen.

Measure the length in millimeters after the shoot

appears.

Report “lost” if something happens to the marked

leaves.

Grass Green-Up

Grass Green-Up Protocol

Date Leaf 1 Leaf 2 Leaf 3 Leaf 4 Reported

(day and (No Shoot, (No Shoot, Length (No Shoot, (No Shoot, to GLOBE

month) Length (mm), (mm), Lost) Length (mm), Length (mm), Database
Lost) Lost) Lost) v
10 April No shoot No shoot No shoot No shoot ]
13 April 2 3 No shoot No shoot 4]
17 April 8 10 5 6 ]
20 April 18 20 15 18 ]
24 April 29 27 lost 30 M|
27 April 36 35 40 a
1 May 48 50 55 a
4 May 58 50 55 a
8 May 58 50 55 a
=




Grass Green-Up Data Sheet

School Name: Study Site:

Observer Names:

Plant Scientific Name: Genus Species:

Plant Common Name:

Green-Up Cycle: Year:

Tree and Shrub Green-Up
Date Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
(day & (No shoot (No shoot (No shoot (No shoot entry
month) | length (mm) or | length (mm) or | length (mm) or | length (mm) or v
lost) lost) lost) lost)

Check the last column in the green-up table to keep track of data submitted.

Comments (date each comment):

GLOBE® 2014 Appendix - 26 Biosphere
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Grass Green-Down Protocol
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Grass Green-Down Protocol

@y

e What You Need the first visit

* Pencil or pen, Camera, Compass, Permanent Marker,
GLOBE Plant Color Guide

 What You Need every visit
* Pencil or pen, GLOBE Plant Color Guide,
* Documents to Bring to the Field

e Site Definition Sheet

e @Grass Green-up and Green-Down Site Selection

e @Grass Green-Down Protocol Field Guide

e Green Down Tree, Shrub and Grass Green-Down Data
Sheet

Frequency of observations: Visit plant at least twice a week to check for the start of

green-down and continue observing until color change has ended, or leaves have dropped
off

46
2017 GLOBE Europe and Eurasia Regional Meeting and Training - M. Machinko-Nagrabecka


http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
https://www.globe.gov/documents/355050/355097/Grass+Green-Up+and+Green-Down+Site+Selection+Field+Guide/7870b60c-379a-4707-a790-65778a72aa03
http://www.globe.gov/documents/355050/cab9c991-4969-493a-8e00-9bf80fdbc501
http://www.globe.gov/documents/355050/d57744e6-dc09-44fb-b167-919ade719254

Grass Green-Down Protocol — In the Field

AL

First visit only/getting started

Fill in the top of your Tree, Shrub and Green-Down Data
Sheet.

Determine whether there are more than one green
down cycles; if yes, during which cycle are you currently
collecting data (1, 2, or 3)?

Look for the four longest green grass shoots.

Mark the base of the longest grass shoot with a single
dot, using a permanent marker. Mark the second

longest shoot with two dots, the third with three dots
and the fourth shoot with four dots.

Take a photograph from the center of the site looking in
the north, south, east, and west directions.

Tree, Shrub, and Grass Green-Down Data Sheet

Plant Scientific Name: Genus,
Plant Common Name:
Green-Up Cycle: Year:




Grass Green-Down — In the Field

@ GLOBE Plant Color Guide
Every visit

1. Examine each of your four grass shoots. For
each shoot, use the GLOBE Plant Color Guide
to estimate the dominant color percentage of
each shoot

2. Record your observations for each shoot on
the Tree, Shrub, and Grass Green-Down Data
Sheet.

. report “snow covered”, if leaf is snow
covered,

. report “fallen” and stop reporting after
that, if leaf has fallen,

. continue to report the color until the color
stops changing.
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Example of Completed Green-Down Data Sheet

Tree, Shrub, and Grass Green-Down

Date Growing Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
YYYY-MM-DD | season cycle | (Color, fallen, | (Color, fallen, | (Color, fallen, | (Color, fallen, | submitted
(year-month-day) (1,2 0r3) snow covered) | snow covered) | snow covered) | snow covered) | to GLOBE

2013-09-30 1 5GT7/4 5G7/4 5G7/4 5G7/4 Qa
2013-10-03 1 5G7/4 5G7/4 5G7/4 25Y 8/6 a
2013-10-07 1 5GT7/4 25Y8/6 5G7/4 25Y 8/6 a
2013-10-11 1 5G7/4 25Y 8/6 2.5Y 8/6 2.5Y8/6 a
2013-10-14 1 5G7/4 2.5Y 8/6 2.5Y 8/6 2.5Y8/6 a
2013-10-16 1 25Y8/6 25Y8/6 2.5Y 86 2.5Y 86 Qa
2013-10-20 1 25Y 8/6 25Y8/6 25Y8/6 7.5YR6/4 a
2013-10-23 1 25Y 8/6 25Y8/6 2.5Y 8/6 7.5YRG6/4 a
2013-10-27 1 25Y 8/6 25Y 8/6 2.5Y 8/6 7.5YR6/4 a
2013-10-30 1 2.5Y 8/6 2.5Y8/6 75YRG6/4 | 7.5YRG/4 a
2013-11-04 1 25Y8/6 7.5 YR 6/4 75YR6/4 fallen a
2013-11-06 1 25Y8/6 7.5 YR 6/4 75YR6/4 a
2013-11-11 1 7.5YR 6/4 7.5 YR 6/4 7.5YR 6/4 a
2013-11-14 1 7.5YRE/4 7.5 YR 6/4 75YR6/4 a
2013-11-17 1 7.5YR6/4 fallen 7.5YR 6/4 a
2013-11-22 1 7.5YRE/M4 fallen a
2013-11-29 1 7.5YR6/4 a
2013-12-02 1 snow covered a

a

a

Grass Green-Down Protocol

@ GLOBE Plant Color Guide
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Green-tdown

Tree, Shrub, and Grass Green-Down Data Sheet

School Name: Study Site:
Observer Names:
Plant Scientific Name: Genus, Species:

Plant Common Name:

Green-Up Cycle: Year:

Tree, Shrub and Grass Green-down

Date Leaf 1 Leaf 2 Leaf 3 Leal 4
(day & | (Color, fallen, or | (Color, fallen, or | (Color, fallen, or | (Color, fallen, or
month) | snow covered) | snow covered) | snow covered) | snow covered)

<&

Check the last column in the green-up table to keep track of data submitted.

Comments (date each

GLOBE* 2014 Appenaex - 27
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