@ THE GLOBE PROGRAM @ Atmosphere « Clouds

A Worldwide Science and Education Program

Clouds Protocol
Featuring Satellite Comparison

Read the module content and take the test that follows
to earn the GLOBE Atmosphere: Clouds certificate.
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Overview

This module...

* Provides a step by step introduction to the protocol
method

* Reviews the selection of a GLOBE Atmosphere site

* Explains how to make a cloud observation and report it
to GLOBE

* |ntroduces satellite comparison data



A. What are

clouds? ™ m =
e €ArNing Objectives
cloud data?
C. How your After completing this module, you will be able to:
measurements )
can help! * Explain what clouds are and how they form
D. How to * Explain why clouds are an important element of the Earth system
collect your
data. * Explain why cloud observations are important for understanding our changing
E. How to Earth System
report data to ) )
GLOBE. * |dentify a clouds study site and take observations of the sky
F. Understand * Upload data to the GLOBE database
the data.
v * Compare corresponding satellite data to ground cloud reports
. Quiz
yourself! * Visualize data using GLOBE’s Visualization System
:l'szﬂ';gzr * Develop ideas for questions and investigations you can address using cloud

observations and incorporate satellite data when applicable

Estimated time to complete module: 2 hours 4
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The Atmosphere

The Earth's atmosphere is an
extremely thin sheet of air extending
from the surface of the Earth to the
edge of space. The Earth is a sphere
with a roughly 13,000 km diameter;
the thickness of the atmosphere is
about 100 km.

In this picture, taken from a spacecraft
orbiting at 300 km above the surface,
we can see the atmosphere as the
thin blue band between the surface
and the blackness of space. If the
Earth were the size of a basketball,
the thickness of the atmosphere
could be modeled by a thin sheet of
plastic wrapped around the ball!
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Where Do Clouds Come

From?

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

to the human eye.

Unlike most other gases in our
atmosphere, under the right
conditions water vapor can change
from a gas into solid particles or
liquid drops.

Though we cannot see it, there is
still water (vapor) present in a
clear blue sky.
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How do Clouds

If temperatures are above freezing,
water vapor will condense onto
small particles (dust, smoke, salt,
etc.) in our atmosphere, as water
droplets. The small particles are
known as cloud condensation
nuclei (CNN). Without them clouds
would not form above -40°C.

If temperatures are below freezing,
as they are at high altitudes, tiny
ice crystals will mostly form
instead.
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Why Collect Cloud Data?
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- e -t .

e e et -
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One of the most interesting features of Earth, as seen from
space, is the ever-changing distribution of clouds. They are as
natural as anything we encounter in our daily lives. As they float
above us, we hardly give their presence a second thought. And
yet, clouds have an enormous influence on Earth’s energy

balance, climate, and weather.

S - %
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Even small changes in the abundance, location, or cloud type
can impact Earth’s climate and weather. This is why collecting
data on clouds is important. 9
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Dry air alo

—

Moist air aloft, wind
perpendicular to contrail

Clouds and Weather

Clouds can help us predict
weather. Clouds can also tell
us something about air
temperature, water, and
wind up in the sky. During
the day a cloudy sky will
make the temperature
cooler. At night a clear sky
will make temperatures
cooler. Clouds also bring us
rain.

10
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Role of Clouds in the

Water Cycle

The water on Earth is always
on the move, changing from
liquid to vapor and back to
liquid and snow and ice near
the poles and mountains. The
process is called the water
cycle, or hydrologic cycle.

Clouds are a key element of
our Earth’s hydrologic cycle,
bringing water from the air to
the ground and from one
region of the globe to
another.

Transpiration

*_ Transport

Condensation ‘
a dh b A

" Preaipitation
LA

Groundwater Flow
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C. How your how much heat is escaping back to space. Understanding the

g‘;ﬂﬁ::g;"e”ts clouds helps us better understand climate.

B Hoi'to Clouds are the key regulator of the planet’s average

g‘a"t’:"" your temperature. Some clouds contribute to cooling because they
reflect some of the Sun’s energy - called solar energy or

fe'pﬂft"’d;‘:m shortwave radiation - back to space. Other clouds contribute to

GLOBE. warming because they trap some of the energy emitted by

Funderstand  Earth’s surface and lower atmosphere - called thermal energy

the data. or longwave radiation.

G. Quiz

Cloud Effects On Earth's Radiation
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Your Measurements Can
Help Scientists

1) Understand how cloud
climatology may be changing

* Human observers can identify
qualitative aspects (e.g. cloud type
clues) that automated sensors cannot.

2) Provide ground-based data on
contrails
* Human observers can see small

features (e.g. short-lived contrails)
that are not visible from satellites.
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Your Measurements Can

Help Scientists

3) Verify and improve 4) Improve interpretation of

automated remote satellite observations of
: Earth’s energy balance.
sensing.

From the bottom: Blue sky provides great From the top: Varied surface confounds
contrast detection

Hint: Observations timed to coincide with satellite imagery provide useful

comparisons, for scientists, and for you! -
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Equipment anc
Documents Needed

~S——

Instrument

You are the instrument (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: Corresponding to satellite observation (within
+/- 15 minutes of orbiting satellites)

Where

A good observation site (See the
Documenting Your Atmosphere Study Site Field
Guide)



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
https://scool.larc.nasa.gov/GLOBE/globe_overpass-en.html
http://www.globe.gov/documents/348614/b24c8410-2ed7-4fd2-9cf7-2e68168f40ff
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quipment anc
Ng%ﬁgoggport to corresponding satellite data by accessing

satellite overpass times on the NASA Cloud Satellite Portal or the free

Jocuments

NASA GLOBE Observer App.

Scheduling Your Cloud Observation

Geostationary (GEQ) data is gathered and processed much more frequently than CERES data, therefore
observations at almost any time of day have a good chance of being matched to GEO sateliite data. Since GEO
«data comes from different sateliites, match times will vary from one greund location to another. Once you receive
matches, look for patterns in observation time to determine when best to observe

To match to CERES data specifically...

The CERES instrument rides on three satellites Terra, Aqua, and NPP. The Terra overpass is in the morning,
generally between 10 am and noon. The Aqua and NPP overpasses are in the afternoon, generally between 1
and 3 pm.

The CloudSat and CALIPSO satellites also overpass in the afternoon and provide supplementary images to our
CERES data. They see only a small sliver of the Earth on each orbit, so there are some sections of the Earth in

which images are not produced. Please provide the information below to generate the overpass times for a
particular satellite in your location

Satellite Overpass Information

Email To Send Overpass Schedule To:[ |

Satellite :Select Satellite ~|  Country:[Select Country ~
Time Zone: [Select One &
Daylight Saving Time -~ ) Not Gbsening O currently Obsening
UsAlCanada European Union
DST Help? o
DSTBegins_DST Ends Begins Ends
2017 War12 NS Mar 26 Oct29
2018 War 11 Nov 4 Wlar 25 Oct28

Instructions to determine your latitude and longitude.

ey 5
o 2
g | 5
ww\ .
v Uated e
i
fretd
o~ *
{ £ -
<0 i
Go-gle g
£ e

Lstituds * (-90.001090.00) [ | Longitude: (-180.001018000) [ |

Note: Geostationary (GEO) satellites are focused over one section of the Earth’s surface,
scanning a designated area, and GEO data is processed more frequently than CERES. That
is why observations at almost any time of day have a good chance of being matched. For

The GLOBE Cloud
protocol includes
satellite comparison
support. Access satellite
overpass times for your
observation site by
entering your
credentials. An overpass
schedule will be
available on the website
and emailed to your
inbox.

those reasons, GEO satellites are not included on overpass schedules.

P
SAMSUNG

5718 52 & @ 8 OBNQ Y

LY
#0U0s
4 100% W 14:29
< Upcoming Flyovers

While cloud observations are useful at any
time, your ground reports can help verify
satellite measurements if you take your
observations during a satellite overpass.

37.0958, -76.3887
Last Updated: Today at 2:28 PM

Tuesday, February 21,2017

Terra
Feb 21,2017 9:55:31 PM

Wednesday, February 22, 2017

Suomi National Polar Orbiting Partnership
Feb 22,2017 1:46:08 AM

Aqua
Feb 22,2017 2:10:00 AM

Terra
Feb 22,2017 11:34:44 AM

Suomi National Polar Orbiting Partnership
Feb 22,2017 1:06:52 PM

Aqua

Eob.22.2087 1:13:26 PM ~ -

(] § ®RO@
(E—

From the home screen of
the GLOBE Clouds app,
select the orange button
titled “Check Satellite 17
Flyovers”.


https://scool.larc.nasa.gov/GLOBE/globe_overpass-en.html
https://observer.globe.gov/about/get-the-app
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Site Selection

What Makes a Good Site?

Observe from location that
provides the most
unobstructed view of the
sky.

Best to observe from a
consistent location each
time.

Reminder: Define a new
site within your GLOBE
profile (online or on the
mobile apps) if you are in a
different location.

Bad

OK

Good

:

Obstacles present:
« Minimize as much as possible
« Document and proceed

T
l n?ﬂmﬁﬁ““ﬁmx @

Obstacle test:
« Below hands extended ~ head-top level
« Good observation site

10
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How to Observe:
Introduction

Look at the sky in every direction
above 14°.

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

NEVER look at directly at the Sun!

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

The most important step is the
first and easiest: observing “What
is in Your Sky”

 No Observable Clouds
* Observable Clouds

* Or the view of your sky and
clouds is obscured

This photo shows observers estimating 14 degrees
above the horizon by placing their hands in a “V” at
about head height. The area between their hands,
above them, is their observation area.

19
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How to Observe: The Data

Sheet

Walk through the GLOBE
Cloud Data Sheet:

1. Record date, time, and
location.

2. Observe total sky
conditions, if applicable.

3. On high, mid, and low
levels define cloud type,
cloud cover, and cloud
visual opacity.

4. Conclude your report
with surface condition
observations.

i Cloud Proi | Data Sheet 1
Time (ex. 24 Hour Clock: 14 26). Local: Hour _ _ Minute _ _

Observer Name:; Study Site:
Universal: Hour _ _ Minute _ _ g/
|1. What is in Your Sky‘?l | 'I

Date (ex. 2016 01 13): Year. _ _ _ _ Month: _ _ Day- _ _
Total Cloud/Contrail Cover: ) Fog ) Sand

) Sky is Obscured O Heavy Rain (O Spray ) Haze
> None (Go to box 2)  Scattered (25-50%) O Heavy Snow C Smoke (O Volcanic Ash
) Few(=10%)  Broken (50-90%) ) Blowing Snow O Dust
> Isolated (10-25%)  Overcast (90-100%) Goto box 6

*if you can observe sky color or visibility. complete box 2
[2. Sky Color and Visibility |

Sky Color: {_ Cannot Observe __ Deep Blue /) Blue [ LightBlue L Pale Blue () Milky
Sky Visibility: ' Cannot Observe (' Unusually Clear _ Clear | Somewhat Hazy __’ Very Hazy () Extremely Hazy
3. Shdaandiii s short-iived Cloud Cover: Visual Opacity:
) No High Level Clouds Observed i :
< (Go to box 4) o ) Few (=10%) _J Opaque
9'°gd e ) ~ D Olsolated  (10%-25%)  Translucent
0 C;::téalls (number of): _) Scattered (25%-50%) - Transparent
() Cirocumulus ."wssm I:l -/ Broken  (50%-90%)
() Cirmostratus spreading ./ Overcast (=90%)
4. Mid Level Ciouds Cloud Cover: Visual Opacity:
) No Mid Level Clouds Observed (Go to box 5) _ Few (=10%) " Opaque
3 lsolated (10%-25%) ) Translucent
EImE _ Scattered (25%-50%) _ Transparent
) Altostratus ) Altocumulus " Broken  (50%-90%)
) Overcast (>90%)
5, Low Level Clouds e Visual Opacity:
) No Low Level Clouds Observed (Gotobox8)  ~ pou (<10%) (5 Opaque
Cloud Type: . D lsolated  (10%-25%) 7 Translucent
. Fog ~ Stratus ") Scattered (25%-50%) () Transparent

() Nimbostratus ) Cumulus

’ Broken  (50%-90%)

O Cumulonimbus O Stratocumulus P Overcast (>90%)

|6. Surface Conditionst -

o Y ozrzrl:lar‘lan rall
Yes No Yes No ALY y O
Snowllce () Dry Ground Y Temperature: __°C
Standing Water () () LeavesonTrees () Daometc Dressime:. b
Muddy () (O Raining/S o )y ® Relative Humidity: ___ %
Comments:

Cloud Data Sheet 20



http://www.globe.gov/documents/348614/624fab53-4159-438e-b974-4a79c402c3cb

e How to Observe:

clouds?

B. Why colect Obscuration

C. How your - .

dantel SO, S0ew * Identify an obscuration if
i Heavy Snf)w you can not see the sky.
Gn rEavy Reln * |If more than 1/4th of the
€ Howo gog sky is obscured by one of
GLOBE. pray these options, record and
F. Understand Volcanic Ash report the reason on the
:e;’:: Smoke data sheet.

yourself! Dust Note: If your sky is blocked by

H. Further Sand buildings or trges, do not record it
resources. as an obscuration, please look for

Haze a more open observation site.
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How to Observe: Sky Color

Sky color is an indication of the amount of aerosols in the atmosphere. Aerosols tend to
scatter all wavelengths of light, making the sky look more white. Deep blue suggests
very few aerosols. A milky sky suggests there are lots of aerosols.

Goal: to observe the bluest part of the sky.

Note: Sky color can only be observed from a
clear section of sky, with no clouds in view.

Tips:
* Turn your back to the Sun.

* Look at the sky halfway between the horizon
and straight up (45°).

* Pick the shade that most closely matches
your sky.

* You want to match the color of the sky, not
the clouds, so if it’s too cloudy you may not
to be able to observe sky color.

Light Blue [}
Pale Blue @
| Milky (o)
Cannot Observe ©

22



——How to Observe: Yy
clouds? ViSibiIity

B. Why collect  g|y visibility is an indication of the amount of the aerosols close to the surface of

cloud data® the ground. The more aerosols there are, the hazier it will appear.
C. How your
measurements
can help! * Look at alandmark in the
o distance.
collect your
s * Try to use the same landmark
every time.
E. How to
report data to Tip‘
GLOBE. . .
It can be helpful to take a picture of

_;;-BU;‘:;’SE"“ your sky day-to-day to notice the

- difference between visibility
Gdu?;;fn observations. In addition, the
L clearest sky for your area will be
H. Further seen just after a front or a storm
resources.

moves through your area.
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How to Observe: Sky

Candifinnc

Tip:
Here’s a good reminder for the difference between observing sky color and
sky visibility, and where to look as you observe each.

Sky Color, Observed in
the Bluest Part of the

Sky in the Anti-Sun
Direction

Sky Visibility, Observed in
. the Distance at the Horizon |

24
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= * Cloud Type(s)

e * Cloud Cover

F. Understand * Cloud Visual Opacity

the data.
G Quiz Contrails are reported in the high cloud
yours .

section.
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How to Observe: Cloud
Type

Clouds can be defined

. I T =
according to: Cloud Triangle

® Their Shape Cirrostratus Cirrocumulus
* The cloud base altitude

* Whether they are
producing precipitation

Altostratus Altocumulus

The Cloud Triangle is a useful s S
memory device. S %

26



raaae . How to Observe: Cloud

B. Why collect Type by Shape

cloud data?
el 3 main cloud shapes are:
canhelp! . &
D. How to
collect your
data.
E. How to
report data to
GLOBE.
F Understana  Cumulus (Puffy): Made  Stratus (Layered): Made  Cirrus (Wispy): Made of ice
thedata.  of water, cumulus clouds of water. These clouds crystals and are considered
G. Quiz can be associated with  can be found from “high clouds”, forming
yourself! fair weather. They are Earth’s surface to 2,000 above 5,000m. They
— usually not very talland ~ m high. Whenyousee  generally indicate fair to
resources. they are separated from  the Sun’s disk through pleasant weather. The
each other with lots of ~ them, the edges look reason for the long tail is
blue sky in between. sharp. primarily due to high speed

winds at high altitudés.
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How to Observe: Cloud
Cover

You will estimate the total cloud cover of the whole sky and at each level
(high, mid, and low levels).

It may be helpful to divide the sky in 4 quadrants (North, South, East, and
West) and estimate cloud cover in each, then take the average to get the
whole sky value.

Tip:

Observe the sky overhead, excluding the horizon. This can be done by:

* observing above 14°,

* or holding your arms out in a “V”, hands even with the height of the top of
your head, and observing between your hands,

* or holding your fist out at arm’s length, even with the horizon; putting your
second fist on top of the other; observing the sky from above the top of
your second fist.

1~ |- lalayfl

No Clouds Few Isolated Scattered Broken Overcast 28
(0%) (0-10%) (10-25%) (25-50%) (50-90%) (>90%)
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How to Observe: Visual
Opacity

If your shadow is well defined, a lot of sunlight is getting through the cloud above you, so
the cloud’s visual opacity would be transparent. As your shadow becomes more fuzzy, the

cloud would be considered more opaque.

Transparent: Thin clouds through which
light passes easily, and through which you
can even see blue sky. Note the milky
bluish-whitish appearance.

Transparent
Translucent: Medium-thickness clouds that b
let some sunlight through. There may be o ‘;}“‘3- |
some milky bluish-white near the edges, oF
and a very little bit of gray; but these e
clouds are mostly a bright white. Translucent

Opaque: Thick clouds which do not allow
light to pass directly, although light can
diffuse through them. Clouds look gray.
When these clouds are in from of the Sun,
it is impossible to tell where the Sun is.
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Cirrostratus
with Halo

Cirrostratus

How to Observe: High
Level Clouds

£\ NEVER look directly at the Sun!

Cirrus

High Clouds are those whose base is 5,000m to 13,000m. Types
include cirrus, cirrocumulus, and cirrostratus. The clouds can be
either ice or water droplets, but are more often ice crystals. Water
clouds tend to have definite edges, while ice clouds are more
wispy. Persistent contrails (airplane trails of moisture that don’t
just disappear as the airplane passes) are high clouds as well.

Cirrocumulus
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How to Observe: Contrails

Count the number of each type; remember to report O if no clouds

are present

Short-Lived:
Contrails that form
short line segments
that fade out as the
distance from the
airplane that created
them increases.

Persistent Non-Spreading:
Remain long after the
airplane has left the area.
They form long, generally
straight lines of constant
width across the sky. These
contrails are no wider than
your index finger, held at
arm’s length.

Persistent Spreading:
Remain long after the
airplane has left the area.
They form long streaks that
have widened with time
since the plane passed.
These contrails are wider
than your index finger held

at arm’s length. -
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How to Observe: Mid-Level
Clouds

. .

Altostratus Altocumulus

These are generally clouds whose base is between 2,000 and
7,000m altitude. Cloud types are altostratus or altocumulus, and
are generally but not always water clouds, depending on the
atmosphere’s temperature and other conditions at the cloud
altitude.
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Stratus Stratocumulus Cumulus
F. Understand

st These are generally clouds made of water droplets whose base is
G. Quiz below 2,000m altitude. Low cloud types include stratocumulus,
CLE cumulus, stratus, cumulonimbus, and nimbostratus. Fog can also
HEErrtiog be put in this class because it is a ground-level stratus cloud. The
LoSources. tops of cumulonimbus clouds can be high enough to form ice
crystals.
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How to Observe: Low
Level Precipitating Clou

From afar From below

Nimbostratus Cumulonimbus

Clouds that precipitate have names with nimbo prefix/suffix.
Precipitation can be in any form such as rain, snow, hail, etc.
Cumulonimbus clouds are known as thunderstorm clouds and are
sometimes called anvil clouds because of their shape.

Nimbostratus clouds often bring steady, ongoing precipitation.
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How to Observe: Determining
Level of Cumulus Clouds

Tip:

For Cumulus (puffy) clouds, use fist/thumb/pinky finger strategy to
estimate cloud height.

= -
= ~
=——— !
—_— A
~
‘..‘

———— T =
High clouds (cirrocumulus) Mid-level clouds Low clouds (cumulus)
appear comparable in size to  (altocumulus) appear appear comparable in
pinky finger held at arm’s comparable in size to size to fist held at
length. thumb held at arm’s arm’s length.

length. .



A. What are HOW to Observe:

clouds?

e DEtermining Level Stratus
cloud data? QI ou ds

C. How your

measurements

can help! For stratus (layered) clouds, look for clues near the Sun.

D. How to /\ NEVER look directly at the Sun!

collect your o T -

o 4‘: ) | : %

E. How to "‘ 4 -

report data to ;

GLOBE.

F. Understand

the data. -

G. Quiz Cirrostratus is the Altostratus will produce a Stratus will usually

yourself! only cloud type thinly veiled Sun or be very gray and

e which can produce a moon, and will often be often very low to

resources. halo around the sun darker in appearance, a the ground. They
or moon. The halo medium gray color. The tend to cover a lot
will have all the Sun looks dimly lit behind of the sky.

rainbow colors in it. these clouds. 3
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How to Observe: Cloud
Type Practlce and Support

Try the interactive
tool found in the e-
Training section
under “Supporting
Material”:

Cloud Type Practice.

e GLOBE proc 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 Dichotormous Key developed by
Dr. Tina Cartwright, Marshall University, West Virginia
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How to Observe: Surface
Conditions and Measi - o5~

Select Yes/No for each of the following
. e . . surface conditions
Surface Conditions (Required): Define the surface

conditions of your observation site.
Tips:
* A pond would be an example of standing water.

* Leaves on trees refers to the majority of the
deciduous trees around your observation site.

Surface Measurements (Optional):
* Air Temperature
* Barometric Pressure

e Relative Humidity Lg_a'ves'_an,_j“ b
Trees:

These are all optional. Unless you have been trained in the
associated GLOBE Protocol, skip surface measurements.

. Raining /
E-Training for the above Surface Measurements can be found Snowing
under the Atmosphere E-Training suite.



https://www.globe.gov/get-trained/protocol-etraining/etraining-modules/16867642/12267

= Report Your Data to GLC

B. Why collect
Cloudidatas There are 4 ways to enter GLOBE data:

C. How your 1

s
Lo 7y

Live Data Entry: These pages are for

measurements - -

can help! entering environmental data, | GLOBE Data [N R A

B Howin collected at deﬁned.5|tes, according s

collect your to protocols, and using approved TS and Retrieve

bt instrumentation - for entry into the v

E. How to official GLOBE science database.

report data to . L

GLOBE. 2. Email Data Entry: If connectivity is an Cfgl?dxsj

E s issue, data can also be entered via Wecame oz

the data. email. The GLOBE Program Thi pp allows GLOBEusarsand iz

Science Data Entry Sclentists 1o record observations of the sky.

G. Quiz 3. Mobile Data App : Whatis GLOBE? |

yourself! | HowtoJoinGLOBE |
a) Download the GLOBE Data Entry e

H- Further ne Clouds Protoco

e App From the app store.

b) Download the NASA GLOBE _

Observer App from the app store.
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https://data.globe.gov/
https://www.globe.gov/globe-data/data-entry/email-data-entry
https://www.globe.gov/globe-data/data-entry/data-entry-app
https://observer.globe.gov/about/get-the-app

LS

Set up an Atmosphere Site

Site Definition
Add site type Site Name * * indicates a field is required
Atmosphere
O Amosphere Lat/Long Crossing
(] Surface Temperature
Hydrol Site ID 35040
rology )
() Hydrology Coordinates
Land Cover/Biology % = *
(] Land Cover Latitude Longitude Elevation
Earth as a System 45 = -80 b 410 m
| Greening
() Phenological Gardens @ North () South () East (s) West
Soil .
(] Soil Characteristics Source of Coordinates Data
() Soil Moisture and O GPS @ Other
Temperature
Map  Satellite
Photos +
Google Terms of Use  Report a map error
Site created successfully.
Comments
Example site P
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Taking pictures can help
you better document
your observation site.

You can see change over
time if you routinely take
pictures of your site and

compare.

Site photos can help with
interpretation of satellite
imagery over the same
ground location.

“L-ﬂa_D_hALAJ—

Photos

Photo Date: 2015-11-25 = Change Dafte

- s | @ | Y

Morth South

Mo Image Mo Image

East West

No Image Mo Image

Upward Downward

Mo Image Mo Image
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Site: Select “No
Thermomet=="

For clouds, atmosphere
site specification is very
simple: No thermometer

Atmosphere
¥ Ameosphere

Surface Temperature
Hydrology
Hydrology
Land Cover/Biclogy
Land Cover
Earth as a System
Greaning
Prenalogical Gardens
Soil
Soil Gharacteristics

Sail Maisture and
Temperature

Photos =

—

Atmosphere = Expand/Gollapse | % Remove

Comment

Obstacles (trees, bulldings, etc. that appear above 14 degrees elevation angle when viewed
from the site)

Bulldings (within 10 meters of the instrument shelter)

Slope Angle

Rain Gauge Height Ozone Clip Height Thermometer Height
cm cm cm
Thermometers
Thermometer Type: o
No Thermometer
Surface Cover Description

Surface Cover :

42




A. What are

«x Begin a New Cloud Report

B. Why collect
cloud data?
C. How your
measurements I 1 -
dissreste My Organizations and Sites
: - - = |at/Long Crossin
D. How
collect yt:u r Latitude 45, Longitude -90, Elevation 410m
data. Atmosphere
Aerosols + Air Temperature 1-Day

E |-bwtg New observation =~ Past observations New observation Past observations
féfggga‘a 2 Clouds Integrated 1-Day

. — New observation = Past observations New observation = Past observations
F. Understand Click here to Integrated Atmosphere Multi-Day Soil And Soil Temperatures
the data. S ta r t 3 new New observation = Past observations New observation  Past observations

. Surface O Water Vapor

G. Quiz report = coafins it
YOUI’S@“' New observation Past observations New observation Past observations
H. Further
resources.
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A. What are

clouds? Enter Date and Time

B. Why collect : ) . .
cloud c}i’aot.;? Note: From this point, the GLOBE Data Entry App for mobile devices

follows basically the same steps as the website.

C. How your
measurements

can help!

ozms, | Cloud
iy louds 1-Day
data.
| Enter The Date And Time Of The Observation (UTC 24hr)
E. How to 5
report data to = o |v UTC  Get Current UTC Time

GLOBE. () Local

F. Understand
the data.

. Tip:
)?m?r;:fl Report the date and time you made the observation, not the date and

o time of data entry.
H. Further
resources.

44


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 @ | 17:24 © ©UTC Get Current UTC Time
= 'O 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) [ 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

The first step is the most important and the easiest
cloudy, or obscured”.

: observing “Is the sky clear, s
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Clear Sky Report

Why do | need to enter data
if it'’s a clear day?

To scientists, the fact that
there are no clouds is a
measurement itself!

ﬁ

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

Print this i or create a new one.

Clouds 1-Day ~dliling
Enter The Date And Time Of The Observation (LUTC 24hr)
2015-11-25 m Tze o @ LLJ;;I Get Curent UTC Time

Your UTC time converted to Local (EST) time is 2015-11.25 12:29
Solar Noon: 18:52 UTC

¢ Cloud

Do You Have Pictures Of The Sky?

Photos
+a | oen | [EETT——
No image o image Photos are Opﬁonal,
but useful
Is The Sky Clear, Cloudy Or Obscured?

@ Cloucs Visible (1% To 100% Covered By Clouds Or Contraiis)

@ Oioscured (Mare Than 25% Of The Sy Is Not Visible)

Comments
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=

C I ou d S ky Re po rt The data entry system will

ask you about clouds at

(B !
) Vitiat Does Your Sky Lok Lika?
° e ——— high, mid, and low levels,
9
02 efvalaly -
one level at a time.
WRSE ETCERAIge of Dup whols BiY 8 COvETSd by chadscomTaRe? Scatiensd 25 W 50 Peroe | |
— o | ‘ Lo B ‘ [ r [ -y ‘:mw..‘
. .
Sy Coal
L J High Level Clouds [EISTe s
Which high level clouds/contrails are present?
Lnwasaly Cloar
Sty vigloaty i Cirrocumulus Cirrostratus
—
be— High In The Sky
hos ]
Short Lived Persistent Non Spreading Persistent Spreading
—

Contrails

=il

Choose cloud
types’ a” that apply What percent of high level sky is d with clouds/ trails? T[
on each level.

Record CIOUd Cover ‘What is the visual opacity of the high level cloudsicontrails? Li
and opacity.




Enter Contrails if Present

Enter NUMBER
of contrails by

type

ﬁ

@ Observation created successfully.

Are There Contrails In The Sky?

N

Short Lived

Persistent Non Spreading

lll!!!!li."

0 2

? |Iiiiiiiiiii\ II!E:EEE;Eii

30

Persistent Spreading
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Use the GLOBE
Visualization
System to explore
your own data, but
also see where
data has been
entered across the
globe.

E-Training is available to explore the full power of the GLOBE Visualization System
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How to Explore Data:
Measurements

You can also use

the GLOBE

Visualization
System to learn
about the actual
measurements
that were made,
one day at a time,
with the legend
showing what
observers reported
at their location.

Canad
. 2
Y~
United States North
Atlantic
. Ocean
Mex [‘o‘
2 me.) g .
Colombia | o} L L/ §
T —— "'\_'"._'_ poinoia o ariastastasiagiagt b Ifn_C_cl‘_]'o'_-A“mT __I;‘d'ur;._‘l:_ _P___;"
{ apua Nev
S, . Bz A Conen
Peru T Angola 7 £
_Bolivia T
] ] Ma.u! Indian

yuth P South SR Ocean Australia
cific ] Py Atlantic 5
rean ¥ I Ocean South Africa

| Argentina

.
s
Measurement Values

Cloud D V) D) [ D) L ®

Coverage No Clouds Clear Isolated Scattered Broken  Overcasl VObscured
g Ie -10.37109, 82.26279 (%) o >0-10 10-25 25-50 50-50 50-100

Cloud Cover reports for March 6, 2015
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Explore Data: Sample
Student Research Questions
- GLOBE Visualization

* Do cloud patterns/parameters change during the
year?
* Explore “All Cloud Types” or “Cloud Cover” layers.
* Are contrails often seen in the local area? Why or
why not?
e Explore various “Contrail coverage” layers.
* Do the types of clouds and contrails you observe

relate?
e Explore various “Cloud Types” and “Contrail coverage”.
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Explore Data: Example
Student Research Questions
- Further Measurements

* Does the amount of the cloud cover affect the local
temperature?
* Add air temperature protocols.

* How reliable are local weather forecasts based on the
cloud type observations alone? Can they be improved
by using other GLOBE Measurements?

* Add air temperature, barometric pressure, precipitation,
relative humidity, surface temperature, water vapor, or wind
protocol(s).

* Do cloud conditions and phenomena that block our
view of the sky influence the types of vegetation and
soil in our areas? If so, how?

* Add biometry, land cover or soil protocols.
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Explore Data: Example
Student Research Questions
- Outside Observations

* How do the clouds you see relate to nearby
mountains, lakes, large rivers, bays, or the ocean?
* Add maps or satellite imagery.

* How do our cloud observations compare with
satellite images of clouds?
* Explore NASA or NOAA resources.

* If there's a satellite measurement made at the same
time over your location, you'll receive satellite imagery
that you can use to explore this question.
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Understand Data: Match Email

Ground Observation: GEO Satellite Agua Satellite
Diate: 2016-11-29 Univerzal Time: 15:01 Date: 2016-11-29 Universal Time: 17: 50 =
o el ) e ] O e e - ) SO e Py
Total Ground Cloud Cover: 1o Clouds (P o) Total GEO Clond Cover: 100.00 %o al Aqua Cloud Cover: 95.06 o
H
Broken - Broken -
1 Opacue mixced = Opaque mixed
< 69 || sse7 | G50 || 1684 (0 14 1 2082 [| GO0 llaas 24 k)
- ; ¥
p¥ e Scattered . Scattered .
1 454 |[Opagmll e Teney || iad 372 [Orr@m|l age. speq || mebeed
D 23.79 36,88 -8.60 (C) 27.16 ass . |[Pete K
L
Oroercast 5
& ooz — ‘
||
Sk Color : no report
Corresponding Agna MODIS Sarellite Innages
Surface Conditions Bapid NASA
Snow Tce o w e
Standing Water No b il
Muddy No e
Dy Ground No | pe
Leaves on Trees MNo 1 P
Faimng or Snowing No
Please comment on the gualicy of
the match: Might there by anything
about the ground observations or
the satellite dara thar would explain
any disagreement between the two?
A |

Observers will receive a ‘Match’ email when their observation aligns to
corresponding satellite data. The ground observation will be on the left side
and the satellite observation and images will be on the right. 54
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Understand Data: How to Use Your Match
Email

* When first participating in the GLOBE
Cloud Protocol, reviewing the match
email can be a good opportunity to
reflect on your observation and
consider any difficulties that you had
when observing a tricky cloudscape.

* Match emails can help understand
what may be the difference between
ground perspective and satellite views.

» Satellite data received in match emails
can guide student research
investigations and prompt further
guestions.

Tip:

Corresponding satellite data is not only accessible in your email, but you can also
access your match link within the GLOBE Data Visualization System and the
Explore Data link on the NASA satellite comparison support webpages. 55
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Understand Data: Context

from Satellite

From above, satellite
imagery provides
information about
clouds and
characteristics on mid
and high levels that
may be obscured
from the ground.
With satellite
imagery, you can see
where your local
weather fits into
global patterns and
phenomena.

2000 km
2000 mi

115.7344°, -131.6250° EPSG:4326 =

MONTHS =

Roe £ >

The NASA Worldview site provides contextual information on cloud cover from the
MODIS instrument on the Terra and Aqua satellites. Satellite imagery for March, 6th
2015. 56
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Understand Data:
Compare to Satellite
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Satellite imagery
takes some practice
to interpret!
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Define colors.
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cover.
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Image: NASA LaRC, Noel Baker
Orbiting satellites observe the Earth at Your ground-based observation can help make sense of what the satellites

similar locations and times. observe.
GLOBE Cloud observations aligned to satellite data are important because:
* You expand the reach of scientists who are limited in time, number, and money.

* You are contributing to a database that has been growing for over 2 decades. A long-
term data set is crucial for scientists to see patterns and change over time.

* You add another layer of perspective helping scientists to better understand the
effects of clouds on our Earth. 58
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Quiz Questions

Challenge yourself to answer these questions and check whether you have
achieved the learning objectives of this module.

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

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

3. What factors determine if and what type of contrail will form?

4, What are some reasons that studying clouds are important?

5. If the sky is empty of clouds, should you still submit a cloud observation report?

6. What feature of clouds makes some days darker?

7. If it is raining, what two cloud types might it be? What is the difference?

8. What is the type of cloud you are most likely viewing if you can imagine lots of fun
shapes?

9. What can you use to help determine cloud height?

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

12.  What’s an example of a question you could explore or investigate based on clcgud
observations? >
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GLOBE Learning Activities

Cloud Watch (pdf): Monitor clouds and weather to under the
connections.

Estimating Cloud Cover - A Simulation (pdf): Try this fun activity to
train your eye.

Or try a new, online version - Cloud Cover Practice.

Observing, Describing, and Identifying Clouds (pdf): Begin to learn

cloud types and names.

Try the complementary interactive - Cloud Type Practice.
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http://www.globe.gov/documents/348614/381dac63-2770-4517-95ab-275a2effcf9f
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https://zebrazapps.com/embed/#/ff5f29880f0042c5b884e3fc67ea97f0
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https://zebrazapps.com/embed/#/e7ac1eeb4717444183a36606035ecfd7
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NASA Resources

* NASA Earth Observatory
feature article on clouds

* NASA Fact Sheet:
The Importance of Understanding Clouds

* Imagery from Space: Explore NASA Worldview
or Visible Earth, great resources for
interpreting satellite imagery.
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http://earthobservatory.nasa.gov/Features/Clouds/
http://www.nasa.gov/pdf/135641main_clouds_trifold21.pdf
https://earthdata.nasa.gov/worldview
http://visibleearth.nasa.gov/view_cat.php?categoryID=371
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You have completed the Cloud
Protocol training module,
featuring satellite comparisons!

* |f you are ready to take the Assessment Test, sign on and take
the quiz corresponding to the Clouds Protocol.

* You are ready to take Cloud Protocol observations and
interpret satellite data! Welcome to the GLOBE Atmosphere
community!

* Please provide us with feedback about this module. This is a
community project and we welcome your comments,
suggestions and edits. Comment here: e-Training Feedback

* Questions about this module? Contact GLOBE: help@globe.gov
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https://www.globe.gov/eTraining_quizzes/66b3396e-5085-4f88-b39e-fd27da7fa1ca/?QUIZ_ID=16885590&USER_ID=4047843&t=1487736266774
https://docs.google.com/forms/d/1nF4DOebsUPFN2I3Sl73HZkrN_BzFnjAgCBdAQAt_E0I/viewform?c=0&w=1
mailto:help@globe.gov
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