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The Biosphere

The Biosphere is 9 I NIiz&n@ ®f life. Every
organism on Earth belongs to the biosphere
GLOBHas severalwaysto explore and measure
components of the Biosphere through
investigationsin land cover and phenology As
well, the Hydrosphereinvestigationsinclude the
macroinvertebrates and mosquito larvae
protocols

GrassGreenDownis one of the GLOBPBhenology
protocols

You can found more information in:
Biosphere Introduction

Grass Green-Down Protocol
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Grass Green-Down Protocol

WHAT IS
Grass

Green-Down?

What isPhenology, and how is it related to Grdaown?

Phenologyis the study of living 2 NB I Y respofisel@
seasonabnd climaticchangesn the environmentin which
they live. Youcanstudy the phenologyof both plantsand
animals

Theplant growing seasonis the period betweengreenup
andgreendown.

Plant greenup is initiated when dormancy (a state of
suspended growth and metabolism) is broken by
environmentalconditionssuchaslongerhours of sunlight
and higher temperaturesin temperate regions, or rains
andcoolertemperaturesin desertareas

Greendown marksthe end of the growing season
for many plants. A color change is generally
associatedwith greendown of leaves The color
will vary by species

May
1987

Image: NDVI, NASA



WHAT IS

Grass

Biosphere Grass Green-Down Protocol Green-Down?

a whatis — \AMhat isGrass Greerbown?

A Plant greendown is also called
B. Why Collect senescence It Is initiated when
Sk environmentalconditionschange

Green-Down
Data?

I Fewer hours of sunlight and lower

C. How Your

sl aants temperatures in temperate regions,
Can Help or drier and warmer temperaturesin
desertareas

D. How to
Collect Your N _
Data A Greendown starts dormancy (a state of c“ﬂ?féeirilji‘?c;'lﬁ‘rrc‘r’fgggg;?:onrﬁm
T suspendedyrowth and metabolism) dormancyof grasses
Data on GLOBE
Website A For many placesaround the world, there

IS one greenup and greendown cycle,
flinasisting e.g., onewarmand coldseason
the Data
G. Quiz A Thereare placeswhere multiple wet and
Yourself dry seasonscan occur in a single year,

resultingin multiple greenrup and green
H. Additional down Cyc|es
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COLLECT

Grass Green-Down Protocol Wi

Data?

Why CollecGreenDownData?

Scientists are very interested in when leaves appear in spring and how quickl
they expand. The timing and rate of fall leaf changes, such as color changes
leaf drop, are also important. These plant phenological events are directly
related toglobal carbon fixationand the amount otarbon dioxide in the
atmosphere Also they affect and are affected by air temperature and humidity
and soil moisture
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COLLECT

Grass Green-Down Protocol Wi

Data?

GreerDown from Space?

Sientistsusedatafrom a NASAsensorthe Moderate ResolutionlmagingSpectrometer
(MODIS),to monitor the seasonaldynamicsof vegetation Greerup/greendown data
gatheredby GLOBEtudents,usingconsistentmethodsall over the world, are one of the
besttools with whichto verify the accuracyof thesesatellite products

The NormalizedDifference VegetationIndex is the analysisof the greennessof Earth
viewedfrom spacethroughthe examinationof two different spectralwavelengthof light
(nearinfraredandred). Scientistcanusethis datato track major changesn the densityof
9 I NJvd{&aiion and study changesin plant growth as a result of climate and
environmentalchangesaswell ashumanactivity.

Seewhere greendown beginsin your areahere. Pagethrough the monthly changesn
net primary productionto see where green givesway to brown and identify the time
frameyou will want to beginyour observations

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

Image
NASA Earth
Observatory



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

HOW
your

Grass Green-Down Protocol s

can help

How Your Measurements Can Help

A
A
A

Estimates of changes in the growing season are often done using satellite
data.

Ground observations are critical to improve the interpretation of satellite
data.

Monitoring the length of the growing season is important for society so tha
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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Remote sensing from space has the
great advantageof being able to cover
very large areas quickly and to revisit
the same area frequently However,
some of the detail that can be seenat
ground level may not be detectedby a
remote sensingsystem

Scientistsneed the data collected at
samplesiteson the groundto interpret
remotely senseddata about an area |t
IS not possibleto effectively visit every
place on Earthto map the land cover
Instead, we rely on samples¢ actual
ground visits ¢ and relate these
samplesto what we can see using
variousremote sensingsystems

Grass Green-Down Protocol

HOW

your
measurements
can help

Scientific Importance @reenrUp and Greeibown

Satellte Image of Beverly, MA in False-Color
T v - '

3

| 30m

Area of 3 pixels x 3 pxels
(equal 10 890 m x 90 m)

Subset of Main Image

As you zoom in on a 15 km x 15 km satellite image, the
pixels (which are 30 m x 30 m in size) become visible. Y
will be taking field measurements at sites that are 90 m x

90 m (equal to 3 pixels x 3 pixels).
9
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[ SG§Qa R2 | ljdzA O}
collectiort Answer to question 1.

TEST
Your

Knowledge _,

NB GA S

1. What part of the Earth system is known as the zone of life?

A. Atmosphere
B. BiospherecorrectJ
C. Lithosphere
D.Hydrosphere

Were you correct?

11
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1 $G0Qa R2 F ljda Ol NBOAS.
collectiorl Question 3

Why are scientists interested in greemp data? The data can be
used to:

a) to help interpret satellite observations of greenness, such as
Imagery of the Normalized Difference Vegetation Index (NDVI)

b) to 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) Only AandB

Do you know the answer?

14
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TEST
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Grass Green-Down Protocol

Knowledge __ |
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Why are scientists interested in greemp data? The data can be
used to:

a) to help interpret satellite observations of greenness, such as
Imagery of the Normalized Difference Vegetation Index (NDVI)

b) to 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 theaboveccorrectd
f) Only AandB
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Biosphere

Overview of the Grass GreBown Protocol

How to Collect °

Grass Green-Down Protocol Your
DATA

When At least twice a week beginningtwo weeks prior to the
anticipated start of green down, continuing until plant
color changehasendedor leaveshave dropped off.

Where Grass GreenUp, GreenDown site: ideally, your
observationsin a one-meter squarethat is dominated by
grassplants.

Time Needed 10-15 minutes per measurement. Frequency of

observations: Ideally, visit plant at least two times a week
to check for the start of greetup and continue observing
until leaf growth plateaus.

Prerequisites

None

Primary Instrument

Metric ruler, GLOBPlant ColorGuide

Skilllevel

All

References

Tree,Shrub,and GrassGreenDown Data Sheet
GrassGreenUp and GreenDown Site SelectionField Guide
Site Definition Sheet

16


http://www.globe.gov/do-globe/globe-teachers-guide/instruments

How to Collect

Grass Green-Down Protocol Your
DATA

Biosphere

» wa:  Needed Equipment and Documents

Grass

Greenbowns R What You Need the first visit

8. Why colleet - A Pencil or pen e
Grass A Camera ; - mEmR
Green-Down Cimm
Data? A Compass O// |
& How Veir A FineTip Permanent Marker .. 4 —
Measurements R GLOBE Plant Color Guide

Can Help
= Every Visit n »”

Collect Your A
Data A GLOBE Plant Color Guide
T A Pencil or pen ~
Data on GLOBE
Website A - //
Documents Needed Each Visit " A——
&:gi‘:;“a"d A Grass GreeiDown Protocol Field Guide .
A Green Down Tree, Shrub and Grass Gr&swn Data
G. Quiz Sheet
Yourself A Site Definition Sheet
H. Additional A Grass GreeitUp and GreerDown Site Selectiofrield
Information Guide

17


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/355050/7870b60c-379a-4707-a790-65778a72aa03

How to Collect

Biosphere Grass Green-Down Protocol Your

DATA

~wae  Site Selection

Grass

Green-Down? A Site selection is important. Chose a site that contains plants

B. Why Collect Indicative of the surrounding climate. You will need to make you
o observations in a oneeter square that is dominated by grass
st plants.

C. How Your

Measurements . . .

Can Help | Native species

B et I Not watered or fertilized

Sk i Away from buildings.

E. Entering

Data on GLOBE

Website

F. Understand \ NOTE:. To determine if the plant is too close to a building, stand
e at the plant and sight the top of the building through your

G. Quiz Ot AY2YSUSNY LT UKS IyatsS Aa I
¥ourset close. You do not want the plant to be closer to the building than
H. Additional it is tall.

Information

18
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~ ware  Other Site Selection Considerations

Grass

Green-Down? Deciduous trees or shrubs, or grasses. Select one or more species that is
s wivcalleer . COMMon inyourarea. Think from the perspective of a satelliterhat is the

Grass aluSttftAUS aaSSAy3IeK

Green-Down

Data? Side View

C. How Your

Measurements

Can Help '

D. How tO The most useful biometry measurements would be ground cover and graminoid biomass. Satel Iite
Collect Your Top View L

Data @ Eae View

E. Entering

Data on GLOBE Selecta site closeto anatmosphereor soil moisturesite, if possible Ideally,

Wekeolte it shouldbe lessthan 2 km from your atmosphereor soil moisture site, and
F. Understand havean elevationdifferencelessthan 100 meters. Why isthisimportant?
the Data

e A Localtopographyaffectsweather significantly

T A AccessibilityChoosea site that canbe easilyvisited repeatedly

Information A Consistencyif possiblechoosethe sameplant/s eachyear i,
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Grass Green-Down Protocol

Gras$GreenDown Site Definitiofd

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

Greening
Are are mulliple dominant speces? U Yes U No

Primary Plant
Is this plant iIn the understory? U Yes U No

Vegetation Type (Select one) J Grass Ganus
J Tree Genus
J Shnd Genus

How to Collect °
Your

DATA

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

Labei

Is this plant in the undersiory? Ul Yes U No

Vegetation Type (Select one) J Grass Genus
J Tee Genus
U Shvud Genus

Labot

20



http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191

How to Collect

Grass Green-Down Protocol Your
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~ wae  GrassGreenDown Site Definitiof2

Grass
Green-Down?

3.Select a one-meter square area dominated by grass plants. Mark your
8. why collect . ONe-meter square plot with nails or stakes or other durable identifiers.

Grass

Green-Down 4. Locatecoordinatesusingthe GPS Protocol

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
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http://www.globe.gov/documents/10157/2209c9c4-96d7-46fe-acdd-eba84b73e5df

How to Collect

Grass Green-Down Protocol Your

DATA

~ whre  First Visit: Greeown Grasses

Grass
Green-Down?

Firstvisit only/getting started
1. Fillinthe top of your Data Sheet

B. Why Collect
Grass
Green-Down

Data?

2. Determine whether there are more
C. How Your .
(iasitainarits than one green down cycles if yes,
EamiHeip during which cycle are you currently
B Hawito collectingdata (1, 2, or 3)?
Collect Your
Data
i 3. Look for the four longest green grass
« ET i
Data on GLOBE ShOOtS
Website

Jesed 4. 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,
A o the third with three dots andthe fourth
shootwith four dots. 22

G. Quiz
Yourself
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~ whrie  First Visit: GreeownGrassesSite Documentation

Grass
Green-Down?

Firstvisit only/getting started
o Whytelest - 5 Takea photographfrom the centerof the

Grass

Green-Down site looking in the north, south, east, and
Data? westdirections

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

23
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Every Visit: GreeDown Grasses

1.

Examineeach of your four grassshoots
Foreachshoot, usethe GLOBPlantColor
Guide to estimate the dominant color
percentageof eachshoot For example,if
shoot#1 appearscoloredat 60 percent5G
7/12 and 40 percent2.5 Y8/ 10, recordthe
shoot color as 5G 7/12 for that
observationdate.

Recordyour observationsfor each shoot
on the Tree,Shrub,and GrassGreenrDowr
Data Sheet

A If leaf is snow covered,report & & Yy

O2JSNBRE X

A If leaf hasfallen, report & F | fahd

stop reporting after that,

A Otherwise, continue to report the

color until the color stopschanging

Youaredone!

How to Collect %

Grass Green-Down Protocol Your

DATA

@ GLOBE Plant Color Guide

E¥ 1
R

| —
ill

SR a5R i 28R 25 1R
(] & e o T "Nz
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How to Collect

Grass Green-Down Protocol Your

DATA

GrassGreenDown Data Sheet

1. Fillin the top portion of the
datasheet

Because of the possibility of
multiple growing seasonsin a
year,we are askingyouto report

hich cycleyou are observing If
thee is only one cycle,then you
report greenup cycle 1. The
onset of the first greendown
after 1 Januaryis considered
greenup cyclel.

. _— -
- . .
| Tres Smnm sng Grazs Grwes Gien
| - L s | dees | e .
- | . o | o, rum, = | o, i | i e iy
= | | ’
} i !

el - o—
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Grass Green-Down Protocol Your
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Example of Completed Data Sheet

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

Date Growing Leaf 1 Leaf2 Leaf 3 Leaf4 Data
YYYY-MM-DD | season cycle | (Color, fallen, | (Color, fallen, | (Color, fallen, | (Color, fallen, | submitted
(yearmonthdday) | (1,20c3) | snow covered) | snow d) | snow d) | snow d) | to GLOBE
2013-09-30 1 5G7/4 5G7/4 5G4 5G7/4 Q
2013-10-03 1 5G7/4 5G7/4 5G7/4 25Y 8B Q
2013-10-07 1 5G7/4 25Y8/6 5G7/4 25Y88 Q
2013-10-11 1 5G7/4 25Y86 | 25Y88 | 25Y88 a
2013-10-14 1 5G7/4 25Y86 | 25Y86 | 25Y8B Qa
2013-10-16 1 25Y86 | 25Y86 | 25Y86 | 25Y886 Q
2013-10-20 1 25Y86 | 25Y86 | 25Y86 | 7.5YR6/4 Q
2013-10-23 1 25Y86 | 25Y86 | 25Y86 | 7.5YR6EM4 =]
2013-10-27 1 25Y86 | 25Y86 | 25Y8B | 7.5YRG/4 8]
2013-10-30 1 25Y86 | 25Y86 | 75YR6/4 | 7.5YR6/4 8]
2013-11-04 1 25Y86 | 75YR64 | T5YR6/4 fallen Q
2013-11-06 1 25Y86 | 75YR64 | 75YR6/4 a
2013-11-11 1 75YR6/4 | 75YR6/4 | 75YR6/4 a
2013-11-14 1 75YR6M4 | 75YR6M4 | 75YR6/4 a
2013-11-17 1 7.5 YR 6/4 fallen 75 YR6/4 a
2013-11-22 1 7.5YR 6/4 fallen a
2013-11-29 1 7.5 YR 6/4 8]
2013-12-02 1 snow covered 5]
Q
a

@ GLOBE Plant Color Guide
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[ $d Qa

TEST
Your

Grass Green-Down Protocol

Knowledge _ K

V4

NEOASSG a2 FI NH vdzSa

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 you place
your site as close to your other study sites as possible, and no fuHhaer

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 Aand B

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

What is the answer?

27
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[ $d Qa

TEST
Your

Biosphere

V4

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 you place
your site as close to your other study sites as possible, and no fuHhaer

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 andB- correctJ

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

Were you correct?
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[ SG§Qa NBYASSG a2 FI NH v dzS

Howdo you ensure that you look at the same blades of grass as you
monitor greenrdown?

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?

29



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
Woebsite

F. Understand
the Data

G. Quiz
Yourself

H. Additional
Information

[ $d Qa

TEST
Your

Biosphere Grass Green-Down Protocol

Knowledge _ .

j NEJASg a2 FI NH |y
Howdo you ensure that you look at the same blades of grass as you
monitor greenrdown?

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 ecorrectJ

2 SNB &2dz O2NNBOIGK b2z2g fSiQa
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Biosphere

Enter
Data on

Grass Green-Down Protocol GLOBE

website

Report Your Data to GLOBE

A Live Data EntryUpload your data to
the official

A GLOBE science database

A Email Data EntrySend data in the
body of your email (not as an
attachment) toDATA@QGLOBE.GOV

A Mobile Data App Download the
GLOBE Science Data Entry app to
your mobile device and select the
right option.

A For AndroidviaGoogle Play
A For 10Ssia the App Store

P o,
,f

The GLOBE Program
Science Data Entry

The GLOBE mabile app allows
GLOBE users to perfom data entry
on a large number of GLOBE science
protocols. To use this app, you will
need a GLOBE account,

| have a GLOBE account:

JOIN GLOBE | CONTACT GLOBE
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https://www.globe.gov/home?p_p_id=58&p_p_lifecycle=0&p_p_state=maximized&p_p_mode=view&p_p_col_id=column-2&p_p_col_count=2&_58_enter_data=1&saveLastPath=0&_58_struts_action=/login/login&_58_redirect=https://data.globe.gov
mailto:DATA@GLOBE.GOV
https://play.google.com/store/apps/details?id=gov.nasa.globe.deapp&hl=en
https://itunes.apple.com/us/app/globe-data-entry/id980592274?ls=1&mt=8
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Entering your data via Live Data Entry or Data Entt

Grass Green-Down Protocol

Mobile App- Screen 1

Identify your site —>

Choose Greening,
select New
observation —>

Walcoome 33 e GLODE dats antry sits

My Bookmarks

You have ot bookmerked any Nvesrigasions yer. Expend the crpanations and ook the lars noxt to Me vestgasons ©

croafe & bockmank,

My Organizations and Sites
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4 footulle sl enlam
Lattuce 40008, Longfuce - 108 2437, Eevation 1628m

- Buckinghem Park

Lutvucie 40, 1064, Longiiuce - 105,329, Elevation 1897m

Atmosphere

Azrzeuts

Nvn AN Pag ot e s
At Teriperanire *-Day

M ummevetin P cterasoes
Cosea 1-Goy

Nrw ueervation e cOtersanons
whogreted T Dy

e
Mt -Owy Bod Ardd Al Terpersturss

W twevdar Bas cmerrioors
WVt Cuy Dot Ard Sk Samiperatares
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Enter
Data on
GLOBE

website
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Biosphere

. wae  ENtering your data via Live Data Entry or Data Entt

Grass -
- MoObile App- Screen 2
B. Why Collect
Grass Greening s & o st
Green-Up (f
you wanttoaddor 5
Data? update a species name
later, you can make Povveas Corvmart a2 s
C. How Your changes- indicate in this A ORIy S
Measurements box.) Praces
Can Help i ercmarors ¢ - o=
D. How to =
Collect Your Add the grass S
ou are
Data il — =5
monitoring for ——» | .. -
E. Entering Green-Down S
Data on GLOBE .
Website Add other grass —
you are monitoring
F. Understand Photos
the Data Upload photo > oo .
G. Quiz H = [Pt
submit —»
Yourself
You are done! Want to check who else has submitted Green-Down data using
H. Additional the GLOBE Visualization System?
Information
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Visualize and Retriet@ata Step 1

Grass Green-Down Protocol

Understand
the

DATA

GLOBE provides the ability to view and interact with data measured across th
world. Select ourisualization toolto map, graph, filter and export Gredup
data that havebeen measured across GLOBE protocols since 1995.

Click

G! RR¢ |
dropdown
menu will

appear.
~ Select
green
down.

Link to stepby-step tutorials on Using the Visualization System will assist you in finding and

analyzing GLOBE dat&DF verson
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http://vis.globe.gov/GLOBE/
https://www.globe.gov/documents/10157/7349361/Viz+tutorial.pdf

