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Cloud Protocols

« “We seek to remind people that clouds are
expressions of the atmosphere’s moods,
and can be read like those of a person’s
countenance.”

« - From the Manifesto of the Cloud Appreciation
Society
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* Unlike most other gases in our

Overview and Learning Objectives

« What are clouds?

Water in the atmosphere exists in
all three phases (solid, liquid,
gas). It changes phase depending
on temperature and pressure. Like
most other gases that make up
the atmosphere, water vapor is
1= to the human eye.

atmosphere, under the right _ _

conditions water vapor can Tr_‘l‘ljugh we cannot see i, there IIS

change from a gas into solid still water (vapo.r) present in a clear
: . blue sky. Image: NASA.

particles or liquid drops.
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How do clouds form?

How do clouds form?
If temperatures are
above freezing, the
water vapor will
condense on cloud
condensation nuclei
(CCN*) into

water droplets.

If temperatures are
below freezing, as they
always are high in the
atmosphere,

tiny ice crystals will
mostly form instead.
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*CCN are small particles (dust, smoke,

salt, etc) in the atmosphere that water
vapor can “stick” to. Without them
clouds would not form above -40" C.
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When a large number of
water droplets or ice
crystals are present,
they scatter enough
light for us to see them
— they form visible
clouds.

At any given
time, over half
of Earth’s
surface is
shadowed by
clouds.

« “Clouds are so commonplace that their beauty is often
overlooked.” -Manifesto of the Cloud Appreciation Society




A e What can clouds tell us?

clouds? .

* Clouds tell us something about
B. Why collect air temperature, water and wind
cloud data? .

up in the sky

C. How your _ :
e Helps to predict weather
can help!
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collect your - : : o | .
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data. . :
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E. How to Dry air aloft to contrail
oot dataito back to space

GLOBE. — Helps to understand climate

F. Understand
the data.

G. Quiz
yourself!

H. Further
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Low, thick clouds block sunlight
High, thin clouds transmit sunlight Images: NASA




Science Questions that depend on cloud observation:
Question 1

How much does cloud cover affect surface temperature and surface air
temperature?
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Science Questions that depend on cloud observation:
Question 2

How can clouds contribute to prediction of weather and precipitation?

Images: NASA
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Science Questions that depend on cloud observation:

How will clouds respond to a changing climate?

On balance:

High Clouds Warm

Low Clouds Cool

If clouds never formed in
Earth’s atmosphere, our
planet would be over

5°C warmer on average.

Question 3

Cloud Effects On Earth's Radiation

High
clouds

Incoming
solar

shortwave
radiation Reflected

solar
radiation

Reflected by
the surface

Incoming solar
shortwave
radiation

Reflected
solar
radiation

Outgoing

longwave
radiation

Low
clouds

Outgoing
longwave
radiation

Image: NASA S’COOL

Learn more


http://scool.larc.nasa.gov/rolecld.html
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Science Questions that depend on cloud observation:
Question 4

4. 1s there a relationship between contrails and cloud cover?
5...And more!

Contrails, or condensation
trails, are the linear clouds
formed when a jet aircraft
passes through a portion of the
atmosphere having the right
combination of moisture and
temperature.

Image: NASA
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Your measurements can help!

 Understand how cloud

climatology may be changing

Human observers can identify
gualitative aspects (i.e., cloud
type clues) that automated
Sensors cannot.

» Provide ground-based data on
contrails

Human observers can see small
features (i.e., short-lived contrails)
that are not visible from satellite.

Images
NASA
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More ways your measurements can help!

Verification and improvement .
of automated remote sensing

Improve interpretation of satellite
observations of Earth’s energy
balance

Hint: Observations timed to coincide with satellite imagery provide
useful comparisons, for scientists, and for you!

From the bottom: Blue sky provides great contrast

From the top:
Varied surface confounds detection
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What do you need to start?

Instrument

Your eyes

References

GLOBE cloud chart and contrail ID chart
(English/French/Spanish)
(Russian/Chinese/Arabic)

When

Good: Any time

Better: Within one hour of local solar noon
Best: Within +/- 15 minutes of a satellite
overpass

A good observation site (See Documenting your
atmosphere study site)



http://www.globe.gov/documents/10157/2872378/GLOBE+Cloud+Chart
http://www.globe.gov/documents/10157/f0ad6cb6-4e88-4cab-9eb5-f871974c09cf
http://www.globe.gov/documents/10157/6d0e669e-07fc-488c-aa55-95b04732d5bf
http://www.globe.gov/search-results?p_p_auth=U5COsYBF&p_p_id=15&p_p_lifecycle=0&p_p_state=maximized&p_p_mode=view&_15_struts_action=/journal/view_article&_15_groupId=10157&_15_articleId=2514809&_15_version=1.4
http://scool.larc.nasa.gov/en_rover_overpass.html
http://www.globe.gov/documents/348614/b24c8410-2ed7-4fd2-9cf7-2e68168f40ff

awnatae  \\Nat makes a good observation site?

clouds?

cloud data?

C. How your
measurements

Best to observe from a
D. How to Bad

et consistent location each

. . ) Obstacles present:
data. time. [ ] * Minimize as much as possible
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E. How to ]
report data to Although for clouds it's

EREE easy to set up new sites
F.Understand  With the mobile app if
edas you are in a different OK

Ta—)
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yourself!  Below hands extended ~ head-top level
" » Good observation site
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Good
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How to Observe - Introduction

A NEVER look directly at the Sun!
Look at the sky in every direction
above 140,

This is a good observation to do
with a small group (each can take
a sky quadrant) although
individuals can do it also.

Cloud identification is an art; you
will get better with practice.

The most important step is the first
and easiest:

Is the Sky Clear
Cloudy
Obscured?

Keep

going (Fog, Smoke, Haze...)




A Wrarars How to Observe: Obscuration

G'O:uq‘s?i

B. Why collect
cloud data?

C. How your
measurements
can help!

D. How to

collect your i
data. If more than 1/4 of the sky is

s obscured by one of these,
report data to record and report the reason
GEUBE: on the data sheet.

F. Understand

the data.

G. Q_ujz;
yourself!

resources.

Blowing Snow
Heavy Snow
Heavy Rain
Fog

Spray
Volcanic Ash
Smoke

Dust

Sand

Haze
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How to Observe: Cloud Type Introduction

|

|dentify
clouds

Clouds can be defined by:

* Their shape & form
» The cloud base altitude

* If they are precipitating

The Cloud Triangle is a
useful memory device

The Cloud Triangle

Cirrus

Cirrostratus Cirrocumulus

6000 m
and higher

ALTO

Altostratus Altocumulus

2000 - 6000 m

Stratus

0-2000 m

Cumulus
Stratocumulus

Nimbostratus Cumulonimbus
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| How to Observe: Cloud Type

Factor 1. Cloud Shape
clouds

The 3 main cloud shapes are:

Cumulus Stratus Cirrus
(Puffy) (Layered) (Wispy)

Images NASA



A Whatars How to Observe: Cloud Type

clouds? .

,. : . Factor 2: Cloud Height
B. Why collect |dent|fy
cloud data? | o e )
i ds clouds — Note: Contrails
C. How your i
measurements High Clouds: Composed of alr € ?jlsobhlt(‘:’h
ol ice crystals, which gives them GlOLieEs; OBl el
Bl How 1 a delicate appearance. considered
collect your Generally, the Sun can be seen o separately. See
data. through high clouds and ice Cirrus slides 27-28.
E. How to particles in cirrostratus scatter
reportdatato = sunlight to form a bright ring,
GLOBE. called a halo, around it.
F. Understand
the data.
G. Quiz |
yourself! h I I 2

Lolde wad High-leve "

H. Further Y. f\‘ Cg|OU ds -
el Cirrostratus Cirrocumulus

Base above 6 km

With Halo A\ NEVER look directly at the Sun! 'mages NASA
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clouds?

B. Why collect
cloud data?

Factor 2. Cloud Height-2
clouds

C. How your
measurements
can help!

Middle Clouds -Always begin with the prefix alto- and are

Bélzgtwy?ur predominantly comprised of water droplets; may contain some ice.

data. Sometimes the sun can be seen through these clouds, but without a
ring.

E. How to
report data to
GLOBE.

F. Understand
the data.

G. Quiz
yourself!

H. Further
resources.

Altostratus Mid-level clouds Altocumulus
Base between 2-6 km

Images NASA



PNy How to Observe: Cloud Type

clouds?
e ,den,ﬂfy Factor 2: Cloud Height-3
cloud data? clouds
C. How your
(':;?ﬁ:{:;“e"’s Low Clouds: Closest to the Low clouds may extend to
observer, and often appear to much higher altitudes, which
2 ouie be quite large compared to can be seen when there are
collect your )
data. higher clouds. They may be clear gaps between the
— much darker and grayer than clouds.
E. How to . .
reportdatato = NiIgh or middle clouds. Low-level clouds
GLOBE. -
- Base below 2 km
F. Understand
the data.
G. Quiz
yourself!
H. Further

resources.

| atus Cumulus

Stratocumulus

Images NASA
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|dentify
clouds

How to Observe: Cloud Type

Factor 2: Cloud Height-4

Hint: For cumulus (puffy) clouds,
use fist/thumb/pinky finger rule to
estimate cloud height.

SMEIM=E

High clouds

(cirrocumulus) appear
comparable in size to
pinky finger held at

arm’s length

Mid-level clouds
(altocumulus) appear
comparable in size to
thumb held at arm’s length

Low clouds (cumulus)
appear comparable in size
to fist held at arm’s length

Images NASA
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|dentify
clouds

How to Observe: Cloud Type

Factor 2: Cloud Height-5

Hint: For stratus (layered) clouds,
look for clues near the Sun.

A NEVER look directly at the Sun!

Cirrostratus is the only cloud
type which can produce a halo
around the Sun or moon. The
halo will have all the rainbow

colors in it.

Altostratus will produce a
thinly veiled Sun or moon,
and will often be darker in
appearance, a medium
gray color

Stratus will usually be very
gray and often very low to
the ground

Images NASA




B. Why collect
cloud data?

A e How to Observe: Cloud Type
C. How your

clouds? l o _
. 0,
Factor 3: Precipitation” mages NASA
clouds
measurements

can help! Seen from afar

D. How to
collect your

data. Clouds with precipitation

E. How to . ; .
report data to Nimbus means cloud in Latin

GLOBE.
- A 4

Nimbostratus Low-level clouds Cumulonimbus

F. Understand
the data.

G. Quiz
yourself!

H. Further
resources.
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How to Observe: Cloud Type Practice and
Support

|

|dentify
clouds

Try the interactive tool
found in the eTraining
section under “supporting
material: Cloud Type

practice

Atmosphere Identify Clouds in the Field

Cloud Identification Key

Identify Clouds

in My Sky

Use this key to identify clouds in the field.

Click images that best answer the questions posed by the key
to identify your cloud.

This Cloud Identification Interactive is based on the original Cloud Dichotomous Key developed by

Dr. Tina Cartwright, Marshall University, West Virginia
==11



https://zebrazapps.com/embed/#/e7ac1eeb4717444183a36606035ecfd7

A. What are How to Observe: Cloud Fraction

clouds?

B. Why collect Divide the sky in 4 quadrants (North, South,

cltdaatas East, West) and estimate cloud cover in each
C. How your first. Then take the average to get the whole
measurements gl value.
can help!
bt What Percent of the Sky is Covered by Clouds?
data. " rvj
E. How to '
report data to
GLOBE. ‘.t“ . -
& Uriderstand No Clouds Clear Isolated Scattered Broken Overcast
Ll 0% 0-10% 10-25%  25-50%  50-90% >90%
G. Quiz ) . . .
yourself! Observing hint: If directly overhead there is a
pattern of cloud cover with puffs or rolls of cloud
H. Further _ .
resources. separated by clear areas, it is reasonable to infer

that pattern continues and the cloud cover is not
100% toward the horizon.




A Whatare How to Observe: Contrail Type

clouds?

B. Why collect
clouddata?  « |f contrails are present (from dichotomous key):
C. How your « Count the number of each type
measurements
can help!
D. How to
collect your
data.
E. How to
report data to Persistent Spreading
GLOBE. Remain long after the
= _ _ airplane has left the area.
:;:Jg:;‘rstand Persistent Non-spreading They form long streaks that
| - Short- Lived: Contrails that Remain long after the airplane  have widened with time
G. Quiz form short line segments has left the area. They form since the plane passed.
yourself! that fade out as the distance °n9d» generally straight, lines These contrails are wider
from the airplane that of ~constant width across the than your index finger held
H. Further : sky. These contrails are no at arm’s length.
resources. created them increases.

wider than your index finger
held at arm’s length.




A What are How to Observe: Contrail Cover

clouds?

B. Why collect
cloud data? _ ,

» If contrails are present (from dichotomous key):
C. How your . - -
Messuicmiants Estimate the total cover of contrails

canhelp! « The quadrant technique is also useful here
D. How to * One single persistent contrail crossing the sky covers less
collect your

than 1% of the sky. Therefore, counting contrails can also
be helpful.

data.

E. How to
report data to
5 lelziz Contrail Cover Categories
the data.

G. Quiz
yourself!

R No Contrails  0-10% 10-25%

0%

Images GLOBE
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How to Record Observations

Clouds 1-Measurement Data Sheet * Required Field
School Name: Study Site:

Observer names:

Date: Year. Month Day____ Universal Time (hour:min):

Sky Conditions (Check one):

Q Clear (no Clouds Visible)
Q Clouds Visible (1% to 100% Covered by Clouds or Contrails)
Q Obscured (More than 25% of the Sky is not Visible)

Note: selecting Obscured will prevent data entry on clouds and contrails; therefore
skip the cloud type and cover and the contrail type and cover sections and
proceed to the Obscured section. If clouds and contrails are visible in non-
obscured areas of the sky, these data can be entered in the Metadata field.

If Clouds are Visible select all Cloud Types Seen

High (in the sky):
(Check all types seen)

Q Cirrocumulus Q Cirrostratus

Middle (of the sky):
(Check all types seen)

Low (in the sky):
(Check all types seen)

=

Q Stratus QO Stratocumulus O Cumulus
Rain or Snow Producing
Clouds:
(Check all types seen) - \
a ac
GLOBE* 2014 o “Appende -8 Amosghere

Clouds 1 Data Shoot - Page 2 * Required Field
Study Site: Date: Time (UT):
What Percent of the Sky is Covered by Clouds? (Check One) Three-quarters or
More of the Sky is Visible:
Cloud Cover (Check One)

F r e

e o

n n ﬂ . \ !‘
it et e

No Clouds Isolated Scattered Broken Overcast
Qox D»omrn Q10t025% Q2510 50% Q5010 90% Q >00%

Are There Contrails in the Sky? (Check One) O No Contrails O Contrails are Visible
If Contrails are Visible Record the Number of Each Type Seen

Number Observed [ |  Number Observed [ | Number Observed |:]

What Percent of the Sky is Covered by Contrails? (Check one):
Q0to10% Q1010 25% Q2510 50% Q>50%

Iif you Selected Obscured (> 25% of the Sky is not Visible) (Check all that apply):

Q sand Q Volcanic Ash
Q Dust
P
GLOBE® 2014 Appendix - 9 Asmasphere

Clouds Data Sheet



http://www.globe.gov/documents/348614/624fab53-4159-438e-b974-4a79c402c3cb
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E. How to
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G. Quiz
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H. Further
resources.

You have 4 options:

1. Download the Data Entry app from

the App Store

2. Download the Observer app from the

App Store

Live Data Entry: These pages are for

entering environmental data -
collected at defined sites, according
to protocol, and using approved
instrumentation — for entry into the
official GLOBE science database.

Email Data Entry — If connectivity is

an issue, data can also be entered via
email.

clouds

Welcome to GLOBE
Clouds Observation
The GLOBE Program

Science Data Entry

This app allows GLOBE users and Citlzen
Sclentists to record observations of the sky.

he GL

What is GLOBE?
How to Join GLOBE

The Clouds Protocol

GLOBE Data Community  News & Events

Data Entry Science Honor Roll

Y Visualize and Retrieve
Data



https://itunes.apple.com/us/app/globe-data-entry/id980592274?ls=1&mt=8
https://data.globe.gov
https://www.globe.gov/globe-data/data-entry/email-data-entry

LS

Set up an Atmosphere Site

Add site type Site Name * * indicates a field is required
Atmosphere
O Atmasphere Lat/Long Crossing
| Surface Temperature
Site ID 35040
Hydrology )
(] Hydrology Coordinates
Land Cover/Biology % . -
| Land Cover Latitude Lengitude Elevation
Earth as a System 45 = -90 e 410 m
| Greening
| Phenological Gardens @ North () South O East @ West
Soil .
(] Sail Characteristics Source of Goordinates Data
() Soil Maisture and () GPS () Other
Temperature
Map Satelite
Photos =+
@ Site created successfully. -
GOOglE Terms of Use  Report a map error
Comments

Example site
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Set up an Atmosphere Site:
Document with Photos

Photos

Photo Date: 2015-11-25 = Change Date

+ Add ® Edit Show Instructions

North South
No Image No Image
East West
No Image No Image
Upward Downward
No Image No Image
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Set up an Atmosphere Site:
Select “No Thermometer”

Add site type

Atmosphere
 Atmosphere

(] Surface Temperature Comment

Atmosphere = Expand/Collapse | % Remove

Hydrology 4
() Hydrology

Land Cover/Biclogy

[J Land Cover Obstacles (trees, buildings, etc. that appear above 14 degrees elevation angle when viewed

Earth as a System from the site)
[ Greening

[} Pnenological Gardens
Soil Buildings (within 10 meters of the instrument shelter)
(] Soil Characteristics
(] Soil Moisture and
Temperature . Slope Angle

Photos +

“»

For clouds, atmosphere -

site specification is very | e ]

simple:
No Thermometer

Surface Cover Description

Surface Cover :

-
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Begin new cloud report

My Organizations and Sites

= Lat/Long Crossin
Latitude 45, Longitude -90, Elevation 410m

Atmosphere
Aerosols 7«

New observation Past observations

Clouds 1-Day *
— New observation = Past observations
Click here t0  muti-pay soil And Air Temperatures +
start a new New observation = Past observations

repo [t  Surface Ozone *
New observation = Past observations

Air Temperature 1-Day
New observation = Past observations

Integrated 1-Day
New observation = Past observations

Multi-Day Soil And Soil Temperatures
New observation Past observations

Water Vapor
New observation = Past observations




B. Why collect
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C. How your

measurements

can help!

D. How to
collect your

E. How to
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the data.

G. Quiz
yourself!

'H. Further
resources.

Enter date and time

Clouds 1-Day

Enter The Date And Time Of The Observation (UTC 24hr)

5 o O UTC Get current UTC Time
() Local

Note:
From this point, the GLOBE Data Entry App for mobile
devices follows basically the same steps as the website



http://www.globe.gov/globe-data/data-entry/data-entry-app

=

Select Cloud Condition

Clouds 1-Day Creating
Enter The Date And Time Of The Observation (UTC 24hr)

2015-11-25 @ 1724 [C] © utc Get Current UTC Time
e L——_F() Local

Your UTC time converted to Local (EST) time is 2015-11-25 12:24
Solar Noon: 17:47 UTC

¢ Cloud

You can upload a photo after you successfully submit a cloud observation.

Is The Sky Clear, Cloudy Or Obscured?
#% Clear (No Clouds) [d Clouds Visible (1% To 100% Covered By Clouds Or Contrails)

@ Obscured (More Than 25% Of The Sky Is Not Visible)

Comments

*
indicates required sections or fields
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Clear Sky Report

Why clear days matter:
Some GLOBE reports
are compared to satellite
data. Determination of
absolutely clear sky is a
challenge for satellites,
but easy from the
ground.

For clear days,
reporting is easy
(and important!)

@ Ol created Print this

Clouds 1-Day ~diting
Enter The Date And Time Of The Observation (UTC 24hr)
2015-1125 W | 17:29 o @urc

() Local

or create a new one.

Get Current UTC Time

Your UTC time converted to Local (EST) time is 2015-11-25 12:29

Solar Noon: 16:52 UTC

¢ Cloud
Do You Have Pictures Of The Sky?

Photos

o “™1 One or more photos
optional, but useful

Is The Sky Clear, Cloudy Or Obscured?

L 2w duLle T Ul G Clouds Visible (1% To 100% Covered By Clouds Or Contrails)

@ Obscured (More Than 25% Of The Sky Is Not Visible)

Comments

e -




clouds?

B. Why Ilect

E.Howto
report data to
GLOBE.

Cloudy Sky Report

Is The Sky Clear, Cloudy Or Obscured?

L JeLE GG ICON & Clouds Visible (1% To 100% Covered By Clouds Or Contrails)

@ Obscured (More Than 25% Of The Sky Is Not Visible)

Click All Cloud Types Seen

High In The Sky

Middle Of The Sky

Low In The Sky

Rain Or Snow Clouds

None 0 Percent

Clear 0 To 10 Percent
Isolated 10 To 25 Percent
Scattered 25 To 50 Percent
Broken 50 To 90 Percent

Overcast 90 To 100 Percent IS Covered By Clouds?

Cirrus

Cirrocumulus Cirrostratus

oo

Altostratus

Stratus

Cumulus

Nimbostratus

Cumulonimbus

@ Observation created successiully.




=

When contralls are present

Enter NUMBER
of contrails by

type
cm—

Enter percent of
sky covered

Descriptive H

@ Observation created successfully.

Are There Contrails In The Sky?

= No Contrails 4 Contralls Are Visible

Short Lived
- S

—

0

Persistent Non Spreading

TE—

30

Persistent Spreading

What Percent Of The Sky Is Covered By Contrails?

25 To 50%

Comments

Extensive moming air traffic leaving tracks in the sky|

comments are
always useful
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When ONLY contrails are present

What Percent Of The Sky Is Covered By Clouds?

l No Clouds 3]
Enter N U M B ER Are There Contrails In The Sky?
of contrails by - econas

type oo Short Lived = Persistent Non Spreading Persistent Spreading
Enter percentof | F— e
sky covered

What Percent Of The Sky Is Covered By Contrails?

Comments

I

Descriptive
comments are
always useful
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clouds?

B. Why collect
cloud data?

C. How your

measurements

can help!

D. How to
collect your
data.

E. How to
report data to
GLOBE.

F. Understand
the data.

G. Quiz
yourself!

H. Further
resources.
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E-training is available to explore the full power of the GLOBE Visualization System



http://www.globe.gov/get-trained/using-the-globe-website/retrieve-and-visualize-your-data
http://vis.globe.gov/GLOBE/

awzae  HOW 1O EXxplore Data: Measurements

clouds?
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Sample student question:
How much cloud do others
e See?

Measurement Values

® © © © o o

Cooverage No Clouds Clear Isolated Scattered Broken Overcast/Obscured
gle -10.37109, 82.26279 (%) 0 >0-10 10-25 2550 50-90 90-100

G. Quiz Cloud cover reports
el for Mar. 6, 2015

H. Further
resources.
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H. Further
resources.

How to Explore Data: Possible questions
to explore in GLOBE Viz

Do cloud patterns change during the year? How?
> Explore “All Cloud Types” layer

Are contrails often seen in the local area? Why or why not?
» Explore various “Contrail coverage” layers

Are the types of clouds and contrails you observe related?
» Explore various “Cloud Types” and “Contrail coverage”



rwaze HOW 10 EXplore Data: Possible questions

clouds? .
s wwerea 1O €XPlore with further measurements
cloud data?
C. How your *Does the amount of cloud cover affect the local temperature?
T >Add air temperature protocols
D. How to
S:ltl:ct your *How reliable are local weather forecasts based on cloud type

- observations alone? Can they be improved by using other GLOBE
E. How t
repon“éa?am measurements?
SLoeE »Add air temperature, barometric pressure, precipitation, relative
S;euggtg’»s"a"d humidity, surface temperature, water vapor, or wind protocol(s)
G. Quiz o _
yourself! *Do cloud conditions and phenomena that block our view of the sky
i Ehnhor influence the types of vegetation and soil in our area? If so, how?
resources.

»Add biometry, land cover or soils protocols



~waze HOW to Explore Data: Possible questions

clouds? . . . .

s w10 €XPlore with outside information

cloud data?

C. How your .

meaﬁ::'e!ments *How do the clouds you see relate to nearby mountains, lakes,
| 2 large rivers, bays, or the ocean?

D. How to L

collect your »Add maps or satellite imagery

data.

E.Howto *How do our cloud observations compare with satellite images

report data to

GLOBE. of clouds?

F. Understand *Explore NASA or NOAA resources — see next slides for an

h /

s example

G. Quiz

yourself!

H. Further

resources.
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Understand Data: Context from Satellite

2000 km
2000 mi

115.7344°, -131.6250° EPSG:4326 %

Ro6 D W MONTHS =

2012 2013 2014 2015 2016

The NASA Worldview site provides contextual information on cloud
cover from the MODIS instrument on the Terra and Aqua satellites.
Satellite imagery for March 6, 2015



https://worldview.earthdata.nasa.gov/?p=geographic&l=MODIS_Terra_CorrectedReflectance_TrueColor,MODIS_Aqua_CorrectedReflectance_TrueColor,Reference_Labels(hidden),Reference_Features(hidden),Coastlines&t=2015-03-06&v=-200.8125,-152.296875,87.46875,158.765625

A. What are
clouds?

B. Why collect
cloud data?

C. How your
measurements
can help!

D. How to
collect your
data.

E. How to
report data to
GLOBE.

F. Understand
the data.

G. Quiz
yourself!

H. Further
resources.

Better Understand Data : Compare to satellite
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https://worldview.earthdata.nasa.gov/?p=geographic&l=MODIS_Terra_CorrectedReflectance_TrueColor,MODIS_Aqua_CorrectedReflectance_TrueColor,Reference_Labels(hidden),Reference_Features(hidden),Coastlines&t=2015-03-06&v=-200.8125,-152.296875,87.46875,158.765625
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What have you learned?

1.What are the key factors in how clouds form?

2.What are the 3 factors that define cloud type?

3.What factors determine whether and what type of contrail will form?
4.What are some reasons that clouds are important?

5.If the sky is clear, should you still submit a cloud observation report?
6.What feature of clouds makes some days darker?

7.1f it is raining, what two cloud types might it be?

8.You hear thunder and see lightning. Hard rain is falling. What is the cloud
type?

9.You can imagine lots of fun shapes in the clouds. What is the type?
10.What can you use to help determine cloud height?

11.Should you observe and report clouds all the way to the horizon?
12.How much of the sky needs to be obscured to report that state?
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GLOBE Learning Activities

Cloud Watch — monitor clouds and weather to under the connections

Cloud Cover: Try this fun activity to train your eye.

Bl

Or try a new, high tech version

Observing, Describing, and ldentifying Clouds — begin to learn cloud
types and names

Image GLOBE


http://www.globe.gov/documents/348614/381dac63-2770-4517-95ab-275a2effcf9f
http://www.globe.gov/documents/348614/d58984c8-381c-4783-ad30-221fc381d619
https://zebrazapps.com/embed/#/ff5f29880f0042c5b884e3fc67ea97f0
http://www.globe.gov/documents/348614/bcee1e0a-57e4-43ae-b390-b3d3d2995ff0
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the data.
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H. Further
resources.

Elementary GLOBE Learning Activities
———

Try the GLOBE Clouds storybook Do You Know That
And related Learning Activities: Clouds Have Names?
*Cloud Fun q

*Cloudscape

*To Spread or Not to Spread

il
| ci o ;
ke } 1 Found a cumulus clovd!
20,000 feet) - o Date )
000 matars 4 i :
. - My cumulus cloud looks ——
Va % N ;
y 5 ]

L The her was

on the day | observed my cumulus cloud. *

 Draw a picture of your cloud and what the
: weather was like when you observed it.

Images GLOBE


http://www.globe.gov/web/elementary-globe/overview/clouds/story-book
http://www.globe.gov/web/elementary-globe/overview/clouds/learning-activities

NASA Resources

Earth Observatory feature article on clouds

NASA Fact Sheet:
The Importance of Understanding Clouds

Clouds and Aerosols Quiz

Imagery from Space:
Explore NASA Worldview or Visible Earth



http://earthobservatory.nasa.gov/Features/Clouds/
http://www.nasa.gov/pdf/135641main_clouds_trifold21.pdf
http://climate.nasa.gov/quizzes/clouds-aerosols-quiz/
https://earthdata.nasa.gov/labs/worldview/index.html?unsupported
http://visibleearth.nasa.gov/view_cat.php?categoryID=371

awatze  YOU are done!

clouds?

B. Why collect o

cloud data? * You have now completed the training module. If you are ready
C. How your to take the assessment, sign on and take the quiz

measurements corresponding to the Clouds Protocol.

can help!

D. How to -

collect your « When you pass the quiz, you are ready to take Clouds

data. Protocol observations! Welcome to the GLOBE atmosphere
E How io community!

report data to

GLOBE.

o  Please provide us with feedback about this module. This is a
F. Understand

the data. community project and we welcome your comments,
suggestions and edits! Comment here: eTraining Feedback

G. Quiz
yourself!
H. Further * Questions about this module? Contact GLOBE eTraining:
HHORIESS, rlow@ucar.edu


https://docs.google.com/forms/d/1nF4DOebsUPFN2I3Sl73HZkrN_BzFnjAgCBdAQAt_E0I/viewform?c=0&w=1

Credits

 Chief Scientist: Dr. Lin Chambers, NASA LARC

« Version 12/1/16. If you edit and modify this slide set for use
for educational purposes, please note “modified by (and
your name) on this page. Thank you.



