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WHAT IS

Grass

Grass Green-Down Protocol GroanDown?

a watis  OQverview

Grass
Green-Down?

B. Why Collect
Grass

This module:

GreenDown  * Describes how to select and define a GLOBE Phenology Protocol Study Site
Dty * Provides a step-by-step introduction of the protocol method

C. How Your . . .

veasurements L@earning Objectives

Can Help

B Hiwto After completing this module, you will be able to:

Collect Your

Data * Define phenology and what is meant by grass green-down

e * Describe the importance of quality control steps in the collection of accurate
Data on GLOBE data

Website

F. Understand
the Data

G. Quiz °
Yourself

H. Additional
Information

Describe why green-down data is important for understanding our changing
Earth system

Identify a grass green-down study site and conduct measurements in'the field
Upload data to the GLOBE database

Visualize data using GLOBE’s Visualization System

Estimated time to complete module; 1.5 hours 2
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Grass Green-Down Protocol

The Biosphere

The Biosphere is Earth’s zone of life. Every
organism on Earth belongs to the biosphere.
GLOBE has several ways to explore and
measure components of the Biosphere through
investigations in land cover, phenology, and
carbon storage. Some GLOBE Hydrosphere
investigations also include measurements of
organisms: the macroinvertebrate and
mosquito larvae protocols.

Grass Green-Down is one of the GLOBE
phenology protocols.

More information can be found in the:
Biosphere Introduction
Hydrosphere Introduction

WHAT IS
Grass

Green-Down?

Photo Credit: Shelley E. glds


https://www.globe.gov/documents/11865/9d46bef9-31cc-4c50-83f9-6a64c90bc46f
https://www.globe.gov/documents/355050/efb91c50-32cb-4733-a2f6-1e2acaebc575
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WHAT IS
Grass

Green-Down?

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

Phenology is the study of living organisms’ response to
seasonal and climatic changes in the environment in which
they live. You can study the phenology of both plants and
animals.

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 many plants. A color change is generally
associated with green-down of leaves. The color
will vary by species.

May
1987

Image: NDVI, NASA
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What is Grass 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.

— Drier and warmer temperatures in
desert areas.

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

For many places around the world, there
is one green-up and CFreen-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.

Grass Green-Down Protocol

WHAT IS
Grass

Green-Down?

Most are familiar with green-down
of trees, but color change also marks
dormancy of grasses
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Why Collect Green-Down Data?

Scientists are very interested in knowing 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. Also, they affect and are affected by air temperature and
humidity, as well as soil moisture.
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Satellite Measurements of Phenology

Many scientists use data from a NASA sensor, the Moderate Resolution Imaging
B. Why Collect

Grass Spectrometer (MODIS), to monitor the seasonal dynamics of vegetation.

Green-Down

Data? Scientists also use a metric called the Normalized Difference Vegetation Index (or

NDVI) to quantify the Earth’s greenness. NDVI is calculated from satellite data of
red and near-infrared light, and can help monitor vegetation health, ecosystem
disturbances, and changes in vegetation density over time. Learn more about
NDVI in this My NASA Data Mini-lesson.

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

Watch an animation of NDVI
from the NASA Visualization
Studio to see changes in
greenness over time!



https://mynasadata.larc.nasa.gov/mini-lessonactivity/observing-annual-vegetation-changes
https://mynasadata.larc.nasa.gov/mini-lessonactivity/observing-annual-vegetation-changes
https://mynasadata.larc.nasa.gov/mini-lessonactivity/observing-annual-vegetation-changes
https://svs.gsfc.nasa.gov/31053
http://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD13A2_M_NDVI
https://svs.gsfc.nasa.gov/31053
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Why Collect Green-Down Data?

Your observations are valuable contributions to the scientific
community and may be used by educators, students, researchers,
and the general public to increase environmental awareness and
STEM literacy, as well as advance Earth system science.

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.
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/

Let’s do a quick review before moving onto data
collection! Question 1

1. What part of the Earth system is known as the zone of life?
A. Atmosphere
B. Biosphere
C. Lithosphere
D. Hydrosphere

Do you know the answer?
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Let’s do a quick review before moving onto data
collection! Answer to question 1.

1. What part of the Earth system is known as the zone of life?
A. Atmosphere
B. Biosphere- correct ©
C. Lithosphere
D. Hydrosphere

Were you correct?

10
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Let’s do a quick review before moving onto data
collection! Question 3

Why are scientists interested in green-up data? The data can be
used to:

a) helpinterpret satellite observations of greenness, such as
imagery of the Normalized Difference Vegetation Index (NDVI)

b) determine how environmental conditions affect plant growth

c) calculate changes in growing season length and onset over
years

d) monitor the nature and extent of climate change and its effects
on plants and animals

e) all of the above
f) onlyAandB

Do you know the answer?

13
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Let’s do a quick review before moving onto data
collection! Answer to question 3

Why are scientists interested in green-up data? The data can be
used to:

a) helpinterpret satellite observations of greenness, such as
imagery of the Normalized Difference Vegetation Index (NDVI)

b) determine how environmental conditions affect plant growth

c) calculate changes in growing season length and onset over
years

d) monitor the nature and extent of climate change and its effects
on plants and animals

e) all of the above —correct ©
f) onlyAandB

Were you correct? Let’s now look at data collection.

14
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Overview of the Grass Green-Down Protocol

How to Collect

Grass Green-Down Protocol Your
DATA

When At least twice a week beginning two weeks prior to the
anticipated start of green down, continuing until plant
color change has ended, or leaves have dropped off.

Where Grass Green-Up, Green-Down site: ideally, your
observations in a one-meter square that is dominated by
grass plants.

Time Needed 10-15 minutes per measurement. Frequency of

observations: Ideally, visit your site at least two times a
week.

Prerequisites

None

Primary Instrument

GLOBE Plant Color Guide

Skill level

All

References

Tree, Shrub, and Grass Green-Down Data Sheet
Grass Green-Up and Green-Down Site Selection Field Guide
Site Definition Sheet

15



http://www.globe.gov/do-globe/globe-teachers-guide/instruments
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Needed Equipment and Documents

JV*P

First Visit

e Pencil or pen
* Camera

* Compass

* Fine-Tip Permanent Marker
* GLOBE Plant Color Guide

Every Visit P
e GLOBE Plant Color Guide <
A

* Pencil or pen

Documents Needed Each Visit

8 GLOBE Prant Color Guide

= nmm
™ S

e Grass Green-Down Protocol Field Guide

. gir:een Down Tree, Shrub and Grass Green-Down Data
eet

e Site Definition Sheet

* @Grass Green-Up and Green-Down Site Selection Field
Guide



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

Site selection is important. Chose a site that contains plants
indicative of the surrounding climate. You will need to make your
observations in a one-meter square that is dominated by grass
plants.

— Native species

— Not watered or fertilized

— Away from buildings

— Choose a site that is accessible and can be visited repeatedly.

. NOTE: 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
itis tall.

17
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Other Site Selection Considerations

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

If you are also doing atmospheric or soil moisture protocols, select a site
less than 2 km from your atmosphere or soil moisture site, and an
elevation difference less than 100 meters. This is important because local
topography affects weather significantly.

18
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Grass Green-Down Protocol

Grass Green-Down Site Definition-1

1. Complete the Greening portion of the Site Definition Sheet.

How to Collect
Your

DATA

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

Greening

Are there multiple dominant species? U Yes U No

Primary Plant
Is this plant in the understory? J Yes U No

Vegetation Type (Select one): U Grass Genus:

O Tree Genus: Species:
O Shrub Genus: Species:
Label:
Secondary Plant
Is this plant in the understory? UJ Yes J No
Vegetation Type (Select one): O Grass Genus:
O Tree Genus: Species:
O Shrub Genus: Species:

Label;

19


http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
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First Visit: Green-Down Grasses

First visit only/getting started

1.

Fill in the top of your 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 felt marker. Mark the
second longest shoot with two dots,
the third with three dots and the fourth
shoot with four dots.

Grass Green-Down Protocol

How to Collect
Your

DATA
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First Visit: Green-Down Grasses- Site Documentation

First visit only/getting started

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

22
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Every Visit: Green-Down Grasses

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. For example, if
shoot #1 appears colored at 60 percent 5G
7/12 and 40 percent 2.5 Y8/10, record the
shoot color as 5G 7/12 for that
observation date.

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

If leaf is snow covered, report “snow
covered”;

If leaf has fallen, report “fallen” and
stop reporting after that;

Otherwise, continue to report the
color until the color stops changing.

You are done!

Grass Green-Down Protocol

How to Collect %
Your

DATA

@ GLOBE Plant Color Guide

T e
ol lli
i EEm

illlli
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Grass Green-Down Data Sheet

Fill in the top portion of the data
sheet.

Because of the possibility of
multiple growing seasons in a
year, report which cycle you are
bserving. If there is only one
cycle, then you report green-up
cycle 1. The onset of the first
green-down after 1 January is
considered cycle 1.

Grass Green-Down Protocol

/ |

How to Collect

Your
DATA

Green-down

Tree, Shrud, and Grass Green-Down Data Sheet
Scon N _ Sy . _
Chmorver e

Prn Sonrabe N eran foecee
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Example of Completed Data Sheet

Example of Completed Green-Down Data Sheet
Trea, Shrub, and Grass Grean-Down

Grass Green-Down Protocol

How to Collect
Your

DATA

Date Growing Leaf 1 Leaf 2 Leaf 3 Leaf 4 Data
YYYY-MM-DD | zeason cycle | (Color, fallen, | (Coler, fallen, | (Color, fallen, | (Color, fallen, | submitted
{year-month-day) {1, 2er3) snow covered) | snow covered) | snow covered) | snow covered) | to GLOBE
2013-09-30 1 5G T4 5G T4 5GTM4 5GTMH a
2013-10-03 1 5GT4 5GTH4 5GTM4 25Y 8% a
20131007 1 5GTi4 25Y 86 5GTM4 25Y 8% |
2013-10-1 1 5G T4 25Y 86 25Y 86 25Y a8 a
2013-10-14 1 5GTi4 25Y B 25Y 8% 25Y 86 |
2013-10-16 1 2a2Y 86 25Y 86 25Y 8% 25Y 8% a
2013-10-20 1 25Y 8alg 25Y 86 2.5Y 8/ T5YRE/M4 |
2013-10-23 1 25Y 8 25Y 86 25Y88 | 7.5YREM a
2013-10-27 1 25Y 86 25Y 86 2.5Y 8% TH5YR G4 a
2013-10-30 1 25Y 86 25Y 8% T5YRG4 | 7T.5YREM |
2013-11-04 1 25Y BlG THOYRGM | TS5YRGH fallen |
2013-11-06 1 25Y 86 TSYREM | 7T5YRGM |
2013-11-11 1 75YRG6M | TEYREBM | THEYRGM |
2013-11-14 1 T5YRGM | T5YREM | T5YREM d
20131117 1 T.5YR 6/4 fallen T5YRG6/4 [ |
2013-11-22 1 T.5YR 6/4 fallen a
2013-11-29 1 T5YR G6/M4 |
20131202 1 S coverned a
d
a

& GLOBE

4 ke

Plant Color Guide

EEEm

¥ ik i -
b [ L

1w war 1

ay
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TEST
Your

Grass Green-Down Protocol

Knowledge _ .

Let’s review so far! Question 4

When selecting a phenology site, you want to be sure it is accessible and
easy to visit, and that you collect data that can be examined in the context
of other GLOBE data you might collect. GLOBE recommends that you
place your site as close to your other study sites as possible, and no
further than:

a) 2 km from your Atmosphere or Soil (Pedosphere) investigation sites
b) 100 m difference in elevation from your Atmosphere or Soil study sites
c) Both AandB

d) Neither A nor B: you must collect your data at your Biosphere Land
Cover study site.

What is the answer?

26
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Let’s review so far! Answer to question 4

When selecting a phenology site, you want to be sure it is accessible and
easy to visit, and that you collect data that can be examined in the context
of other GLOBE data you might collect. GLOBE recommends that you
place your site as close to your other study sites as possible, and no
further than:

a) 2 km from your Atmosphere or Soil (Pedosphere) investigation sites
b) 100 m difference in elevation from your Atmosphere or Soil study sites
c) Both A and B- correct ©

d) Neither A nor B: you must collect your data at your Biosphere Land
Cover study site.

Were you correct?

27

Knowledge _ .



A. Whatis
Grass
Green-Down?

B. Why Collect
Grass
Green-Down
Data?

C. How Your
Measurements
Can Help

D. How to
Collect Your
Data

E. Entering
Data on GLOBE
Website

F. Understand
the Data

G. Quiz
Yourself

H. Additional
Information

TEST

Your

Grass Green-Down Protocol Knowledge .8
/

Let’s review so far! Question 5

How do you ensure that you look at the same blades of grass as you
monitor green-down?

a) Take a GPS reading of the grass blade.

b) Mark the blades with small dots, with the longest blade marked with
one dot, the second longest with two dots, and so on.

What is the answer?

28



A. Whatis
Grass
Green-Down?

B. Why Collect
Grass
Green-Down
Data?

C. How Your
Measurements
Can Help

D. How to
Collect Your
Data

E. Entering
Data on GLOBE
Website

F. Understand
the Data

G. Quiz
Yourself

H. Additional
Information

TEST

Your

Biosphere Grass Green-Down Protocol Knowledge _.,
/

Let’s review so far! Answer to Question 5

How do you ensure that you look at the same blades of grass as you
monitor green-down?

a) Take a GPS reading of the grass blade.

b) Mark the blades with small dots, with the longest blade marked with
one dot, the second longest with two dots, and so on.- correct ©

Were you correct? Now let’s look at GLOBE Data Entry and Visualization
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Report Your Data to GLOBE

1.Desktop Data Entry: Log environmental
data directly on the GLOBE website.

1.Email Data Entry: If connectivity is an
issue, data can also be entered via email.

Enter
Data on

GLOBE
website

GLOBE

#J Observer

1.GLOBE Observer App: The app allows
users to enter data directly from an iOS or
Android device for any GLOBE protocol.
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https://dataentry.globe.gov/#/observerpro/home
https://www.globe.gov/globe-data/data-entry/email-data-entry
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Grass Green-Down Protocol

Enter
Data on

GLOBE
website

A. wae  Entering your data via the GLOBE website or GLOBE

Grass

Green-Up? Obse rver App

B. Why Collect
Grass
Green-Up
Data?

C. How Your
Measurements
Can Help

D. How to

Collect Your .
Data Click “New

Observation(s)”
E. Entering

Data on GLOBE
Website

F. Understand
the Data

G. Quiz
Yourself

H. Additional
Information

Atmosphere « Hydrosphere « Biosphere

Welcome,
haley.wicklein@unh.edu

Not haley.wicklein@unh.edu?
Click here to sign in.

New Observation(s)

Edit/Delete
Measurements

Create/Edit My Sites

My Observations

31



Enter

Data on

Grass Green-Down Protocol GLOBE

website

~ wae  Entering your data via the GLOBE website or GLOBE

Grass

Green-Up? O bSE rve r Ap p Select Protocols
1

G
érass 0 ¥ Biosphere
reen-Up
Data? Biometry: Graminoid Biomasses
Biometry: Trees
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e Greenlng. — reening: Green Down
Collect Your Green Down”
Data Phenological Gardens: Autumn
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E. Entering
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» My Protocol Bundles

What is a bundle and how/why do | name it? @
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Yourself
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Entering your data via the GLOBE website or GLOBE
Observer App

Select your site from this list of sites shown on the map:

On the location
page, scroll down

Select from all available sites. Narrow the list by typing into the search field.

—
to select your
. Search Site N
site OR choose eareh Site Hames <
“New Site Deerfield Ballfield 3
H 174
Location” to add Seerfield Forest 5
a new site.
Fish Hatchery Stream Site #4 - New Hampton, NH >
New Hampton ARC >

Tutorials are
available on how
to add a new
site.

Coe Brown Eclipse Site >

Show ten more

— (¥) New Site Location



https://www.globe.gov/get-trained/tutorial-center/data-entry/-/tutorials/104432042/edit-create-globe-sites
https://www.globe.gov/get-trained/tutorial-center/data-entry/-/tutorials/104432042/edit-create-globe-sites
https://www.globe.gov/get-trained/tutorial-center/data-entry/-/tutorials/104432042/edit-create-globe-sites
https://www.globe.gov/get-trained/tutorial-center/data-entry/-/tutorials/104432042/edit-create-globe-sites
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S

A. Whatis Entering your data via the GLOBE website or GLOBE

Grass

Green-Up? Obse rver App

B. Why Collect .
Grass Add the time and Enter the local date and time of the observation:

g;i:;l-up date that you ( Local Date: )
collected your \ 2024-09-25

C. How Your

e data —
easurements Local Time (24hr):

Can Help 12:41:00 O

D. How to Get Current Time
Collect Your
Data

Observation Date: 2024-09-25UTC

i Observation Time: 16:41 UTC
E. Entering

Data on GLOBE Solar Noon: 16:35 UTC
Website

F. Understand Click Greening: | Greening: Green Down
the Data g i
Green Down

G. Quiz
Yourself

H. Additional
Information
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| Entering your data via the GLOBE website or GLOBE

Observer App

[ ,1,.,.*.::}. PrrTT—— ' -
Choose your /

. Plants
grOWIng season At least one leaf is required for one plant. *
cycle number

Leaf 1

Liad Saata

Color Change

Add your leaf Leaf color ®
color codes for

each grass leafby

selecting “color

nane selected

change” and Leaf 2
CIiCking "Se|ect [ Leaf State -
Leaf Color”
Leaf 3
Leaf State hd

35



Enter
Data on

Grass Green-Down Protocol GLOBE

website

.~ wee  Review and sent data via the GLOBE website or
cenuz  GLOBE Observer App
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Grass ¥ Biosphere
Green-Up Green Down
Data? Review the data o

Tree (Acer - Saccharum)
C. How Your VOU entered \ Leaf #1

Measurements

Lead State

Can Help Color Change
D. How to Leaf #2
1 9 Lead Sate
Collect Your e
Data
Leaf #3
E. Entering Lead State
Data on GLOBE Color Change
Website
Click send Leaf #4
F. Understand Leaf State

observation and CASTCTag
wait for the

the Data

G. Quiz

Yourself message that
your observation

H. Additional

was successfully — Send Observations
sent!

Information
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Visualize and Retrieve Data

GLOBE provides the ability to view and interact with data measured across the
world. Use the visualization tool to map, graph, filter and export Green-Down
data that have been measured across GLOBE protocols since 1995.

Click the /

layers icon. Protocol Layers

Choose a Sphere below to see protocols. From there,
open each protocol to see the available data layers
that can be added to the map.

Click Submit.

< susmIT —

Biometry - Tree Heights
Select Green-

down under
the Biosphere Green-Down
drop down Green-Down

Green-Up

Land Cover

Phenological Gardens

Carbon Cycle

See video tutorials on using the GLOBE Visualization system. 37



http://vis.globe.gov/GLOBE/
https://www.globe.gov/get-trained/tutorial-center/data-access/-/tutorials/104432049/introduction-to-the-vis-system
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Green-Down?
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Collect Your
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-

E. Entering
ata GLOBE

N
Website

Ol

F. Understand
the Data

H. Additional
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Understand

Biosphere Grass Green-Down Protocol the

DATA

Visualize and Retrieve Data

Select the date for which you need Green-Down data.

2024-09-24 N

Protocol Layers

»y Green-Up
=/
Greenings data includes one year of measurements e
Greenings Species Update Canada
All

European Phenology Campaign

Beech (Fagus sylvatica)
Birch (Betula pendula)

38



A. Whatis
Grass
Green-Down?

B. Why Collect
Grass
Green-Down
Data?

C. How Your
Measurements
Can Help

D. How to
Collect Your
Data

E. Entering
Data on GLOBE
Website

F. Understand
the Data

G. Quiz
Yourself

H. Additional
information

Understand

Grass Green-Down Protocol the

Biosphere
DATA

Visualize and Retrieve Data
Select the sampling site for which you need Green-Down Data, and a box will
open with a data summary for that site.

Click on the
Clicking on table icon
I . School: Sumarska | drvodjeliska skola = = x .

a location Site: FENO OBJEKT! - EUCAMPAIGN Next Site to view the
will open to i bR dataina

@ Biosphere £
a map note : . .' - table and
providing o i " download it
data for s e as a .csv for
that Year: 2024 - 3 anaIVSis-

- Species: vuigars S @

location o8t st gt espreane o4
and time. &.?:.“..".‘..i';ﬁi.';i.'“:m 01-25 ’ S A SR FISF

I_I.l:m.b:_r_cn'shc.m. Plants: |
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TEST
Your

Biosphere

Grass Green-Down Protocol Knowledge

Review questions to help you prepare to do the Grass Green-Down
Measurements associated with the GLOBE Biometry Protocols

1. Grass Green-Down measurements are part of what GLOBE Protocol area or Earth system
sphere?

2. What s phenology?

3. Why is it important for scientists to know when green-down takes place in a location, year by
year?

4. With respect to Green-Up and Green-Down, when is the plant growing season?
5. Green-down is a metabolic response to what changes in a plant’s environment?

6. Why is green-down data useful for scientists and what does it tell us about changes in the Earth
system?

7. Why do we use the GLOBE plant color guide when monitoring Green-Down?
8. When do you start and stop your grass green-down measurements?

9. How do you identify the grass leaves you are monitoring, so you can return to the same leaves

throughout the green-down phase of the plant growth cycle?

G. Quiz

Yourself 10. Why is it important to measure green-down of grasses in a natural habitat, rather thanin a
lawn or a crop field?



Additional

Biosphere Grass Green-Down Protocol INFO

ﬁ, What is (::(:)I'l!g:"iﬂ|1:|.|IcEi't:i‘:'|1|5; !

You have now completed the slide stack. Sign on to
the GLOBE website and take the assessment
C. How Your corresponding to Grass Green-Down Protocol.

Measurements

Can Help

D. How to When you pass the assessment, you are ready to take

Crallardy Ve .
Collect Yout

Grass Green-Down measurements!

Welcome to the Green-Down GLOBE community!

H. Additional

Information
41
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Research Questions for Investigation:

o Wivedlles o \What other animals (butterflies, waterfowl, songbirds)
migrate after plants green-down? When? Why?

Veswemens e Does the timing of green-down occur earlier or later at
higher elevations in your region? Why?

* Does the timing of green-down occur earlier or later
inland or near the coast in your region? Why?

'''''

F. Understa

 How do fallen plant leaves affect soil properties such as
soil color, water-holding capacity, and soil nutrients?
T How could you find out? Why is this important?

Information

42



A. What is
Grass
Green-Up?

B. Why Collect
Grass
Green-Up
Data?

C. How Your
Measurements
Can Help

D. How to
Collect Your
Data

E. Entering
Data on GLOBE
Website

F. Understand
the Data

G. Quiz
Yourself

H. Additional
Information

Additional
Grass Green-Up Protocol INFO

FAQ: Frequently Asked Questions

Should | use the same leaves | used for green-up?

If possible, use the same grass plot. If you use other plants, try to select
plants of the same species. If the plants you use for green-down are at

a different location than the ones you used for green-up, then define a

new site.

Do you have any tips how to locate the same grass blade and make
measurements throughout the observation period?

The best way to locate the grass blades is by providing small dots on the
leaves you are monitoring, according to the protocol. Next to the grass
blade, mark this area with some flagging tape on a wire or other way so

that the area can be located easily throughout the observation period.
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Questions about the content of this module? Contact GLOBE: training@nasaglobe.org.
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More Information:
The GLOBE Program

NASA Wavelength NASA’s Digital Library of Earth and Space Education Resources

NASA Global Climate Change: Vital Signs of the Planet

Version 9/25/24. If you edit and modify this slide set for use for educational purposes,
please note “modified by (and your name and date)” on this page.
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