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Time Series Analysis and Mapping of Aerosol Data

Melanie Follette-Cook and Pawan Gupta

Application of Satellite Observations for Air Quality and Health Exposure, Oct 9 and 11, 2019



Learning Objectives

By the end of this exercise, you will be:

« familiar with the online visualization and access tool, Giovanni

« able create several types of plots for analysis and edit them as needed
» able to download the created plots, as well as the data plotted

H - NASA's Applied Remote Sensing Training Program 2 \¥



https://arset.gsfc.nasa.gov/

NASA Giovanni - The Bridge Between Data and Science ’

Online Visualization and Analysis Tool - hitp://giovanni.gsfc.nasa.gov/giovanni/

¥ass EARTHDATA Find a DAAC ~ ©

Gl OVANN’ The Bridge Between Data and Science v.4.31 Feedback Help  Log out (melanie_cook)

Giovanni login problem has been fixed ... [1 of 1 messages] Read More

Select Plot

[ ©® Maps: Time Averaged Map * v | O Comparisons: Select.. v | O Time Series: Select... v | O Vertical: Select.. v || O Miscellaneous: Select... ¥

Select Date Range (UTC) Select Region (Bounding Box or Shape)
YYYY-MM-DD. HH:mm Format: West, South, East, North

- - B : to
Valid Range: 1948-01-01 to 2019-09-18

Select Variables
¥ Observations Number of matching Variables: 0 of 2007 Total Variable(s) included in Plot: 0

Omodel (1432) Keyword : | Search | Clear
O observation (575)
¥ Disciplines
O Aerosols (188)
O Atmospheric Chemistry (76)
0O Atmospheric Dynamics (424)
O Cryosphere (13)
O Hydrology (1209)
0O Ocean Biology (59)
0O Oceanography (62)
O Water and Energy Cycle (1272)

» Measurements

» Platform / Instrument

» Spatial Resolutions

dasx~ Responsible NASA Ofﬁcial': Angelali  Privacy PoweredBy A  Contact Us
: Web Curator: M. Hegde

H - NASA's Applied Remote Sensing Training Program 3



https://arset.gsfc.nasa.gov/
http://giovanni.gsfc.nasa.gov/giovanni/

Visit https://urs.earthdata.nasa.gov/users/new

EARTHDATA LOGIN

Register for an Earthdata Login Profile

Profile Information

Username: * * Required field

Username must:

Password: * = Be a Minimum of 4 characters

= Be a Maximum of 30 characters

= Use letters, numbers, periods and
underscores

= Not contain any blank spaces

= Not begin, end or contain two consecutive
special characters(. _)

Password Confirmation: *

Password must contain:

Minimum of 8 characters
One Uppercase letter
One Lowercase letter
One Number

NASA's Applied Remote Sensing Training Program



https://urs.earthdata.nasa.gov/users/new

NASA Giovanni - The Bridge Between Data and Science

Online Visualization and Analysis Tool - hitp://giovanni.gsfc.nasa.gov/giovanni/

wasi EARTHDATA Find a DAAC -~ ~

Gl OVANNI The Bridge Between Data and Science v.4.31 Feedback Help  Log out (melanie_cook)

Giovanni login problem has been fixed ... [1 of 1 messages] Read More

Select Plot

[ ® Maps: Time Averaged Map * vJ O Comparisons: Select... v | O Time Series: Select.. v = O Vertical: Select.. v | O Miscellaneous: Select... ¥

Select Date Range (UTC) Select Region (Bounding Box or Shape)
YYYY-MM-DD. HH:mm Format: West, South, §

&3] : to

Valid R;nge:-1948-01-01 to 2019-09-18 : - : USing GiOVO r1r1il O User CO n
Select Variables C re O -I-e :

¥ Observations Number of matching Variables: 0 of 2007 Tota |
e e Kepvor: « Time averaged maps

¥ Disciplines

v oscpnes | :
e Compare two different

O Atmospheric Chemiistry (76)
0 Atmospheric Dynamics (424)

O Cryosphere (13) d O TOSGTS

O Hydrology (1209)
0 Ocean Biology (59)

s Time series
thmners Vertical profiles
» Spatial Resolutions H iS 'l' O g FAms

Responsible NASA Official: Angela Li Privacy Powered By A Contact Us
Web Curator: M. Hegde

w. NASA's Applied Remote Sensing Training Program
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Time Averaged Maps: Step 1

« Under Select Plot, go to Maps and select Time Averaged Map

¥asd  EARTHDATA Find a DAAC - °

G’ OVANNI The Bridge Between Data and Science v.4.31 Feedback Help Log out (melanie_cook)

Giovanni login problem has been fixed .

.. [1of 1 messages] Read More

[ ©® Maps: Time Averaged Map * vJ O Compauisons: Select... v | | O Time Series: Select... v || O Vertical: Select... v || O Miscellaneous: Select... v

YYYY-MM-DD. HH:mm
- - B : to
Valid Range: 1948-01-01 to 2019-09-18

Select Variables

¥ Observations

Omodel (1432)
O observation (575)
¥ Disciplines
[ Aerosols (188)
O Atmospheric Chemistry (76)
O Atmospheric Dynamics (424)
O Cryosphere (13)
O Hydrology (1209)
O Ocean Biology (59)
[ Oceanography (62)
O Water and Energy Cycle (1272)

P Measurements
p Platform / Instrument

» Spatial Resolutions

Responsible NASA Official: Angela Li
Web Curator: M. Hegde

NASA

Select Region (Bounding Box or Shape)
Format: West, South, East, North

Number of matching Variables: 0 of 2007 Total Variable(s) included in Plot: 0

Keyword : | Search | Clear



https://arset.gsfc.nasa.gov/

NASA

Find a DAAC ~

Time Averaged Maps: Step 2

« Select Measurement > Aerosol Optical Depth
* Platform/Instrument > MODIS-Aqua

¥asa EARTHDATA

GIOVANN’ The Bridge Between Data and Science v.4.31

¥ Observations
O observation (8)
¥ Disciplines

O Aerosols (8)

O Atmospheric Chemistry (5)
[ Atmospheric Dynamics (2)
O Ocean Biology (2)

[ Oceanography (2)

¥ Measurements

O Aerosol Index (2)

M Aerosol Optical Depth (8)
0 Angstrom Exponent (4)

[ Atmospheric Moisture (10)
O Chlorophyll (8)

O Cloud Fraction (6)

O Cloud Properties (28)

O Energy (4)

0 Organic Carbon (4)

O Particulate Matter (5)

O Phytoplankton (5)

0 Radiation, Net (2)

O Reflectivity (21)

[ Scattering Angle (2)

[ Sea Surface Temperature (6)
O Surface Temperature (8)

Number of matching Variables: 8 of 2007

Please select at least 1 variable

Keyword : |

Total Variable(s) included in Plot: 0

Variable

Source

Feedback Help

‘ Search | Clear

Temp.Res.

(2]

Log out (melanie_cook)

Spat.Res. Begin Date End Date

[ Total Aerosol Optical Depth (2)

[ Vegetation (2)
¥ Platform / Instru

OAMSR-E (4)
[JMERRA-2 Model (19)
%

Responsible NASA Official: Angela Li

Web Curator: M. Hegde

Program

H . NASA's Applied Remote Sensing Training

Privacy

Aerosol angstrom
exponent (MODISA_L3m_RRS_8d_4km v2018)

Aerosol optical thickness at 869
nm (MODISA L3m_RRS_8d_4km v2018)

Combined Dark Target and Deep Blue AOD at 0.55
micron for land and ocean: Mean (MYDO08 D3 v6.1)

Aerosol Optical Depth 550 nm (Deep Blue, Land-
only) (MYDO08 D3v6.1)

Aerosol Optical Depth 550 nm (Dark
Target) (MYDO08_D3 v6.1)

Combined Dark Target and Deep Blue AOD at 0.55
micron for land and ocean: Mean of Daily
Mean (MYDO08 M3 v6.1)

Aerosol Optical Depth 550 nm (Deep Blue, Land-
only) (MYDO08 M3 v6.1)

Aerosol Optical Thickness at 0.55 microns for both
Ocean (best) and Land (corrected): Mean of Dail
Mean (MYDO08 M3 v6.1)

Powered By A Contact Us

MODIS-
Aqua
MODIS-
Aqua
MODIS-
Aqua
MODIS-
Aqua
MODIS-
Aqua

MODIS-
Aqua

MODIS-
Aqua

MODIS-
Aqua

8-Daily

8-Daily

Daily

Daily

Daily

Monthly

Monthly

Monthly

4 km 2002-07-04  2019-07-27

4 km 2002-07-04  2019-07-27
2002-07-04  2019-09-16
2002-07-04  2019-09-16

2002-07-04  2019-09-16

2002-07-01  2019-08-31
2002-07-01  2019-08-31

2002-07-01  2019-08-31

Plot Data
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Time Averaged Maps: Step 3

» Select Combined Dark Target and Deep Blue AOD at 0.55 micron for land and
ocean: Mean (MYDO08_D3 vé.1) (This is a daily value)

“asi EARTHDATA Find a DAAC ~ ©

GIOVANN’ The Bridge Between Data and Science v.4.31 Feedback Help  Log out (melanie_cook)

¥ Observations Number of matching Variables: 8 of 2007 Total Variable(s) included in Plot: 1

O observation (8) Keyword : | | Search | Clear
¥ Disciplines

Variable Source Temp.Res. Spat.Res. Begin Date End Date

O Aerosols (8)

: . Aerosol angstrom MODIS- .
O Atmospheric Chemistry (5) Aerosol angstiom 8-Daily 4 km 2002-07-04 2019-07-27
O Atmospheric Dynamics (2) exponent (MODISA_L3m_RRS_8d_4km v2018) Aqua

) Ocean Biology (2) Aerosol optical thickness at 869 MODIS-
0 Oceanography (2) nm (MODISA L3m_RRS_8d_4km v2018) Aqua

¥ Measurements Combined Dark Target and Deep Blue AOD at 0.55 —_—
O Aerosol Index (2) micron for land and ocean: Mean (MYD08 D3 o
& Aerosol Optical Depth (8) v6.1)
[ Angstrom Exponent (4 "

: . p p (Deep ! - 2 :

DAtnglosphenc‘l)woowturEe ()10) ﬁ;‘i“'(ﬁy‘gﬁ's[ﬁa‘?é?? nm (Deep Blue. Land /ngls Daily 2002-07-04  2019-09-16
O Chlorophyll (8) e —
O Cloud Fraction (6) Aerosol Optical Depth 550 nm (Dark MODIS-
O Cloud Properties (28) Target) (MYDO08_D3v6.1) Aqua

By ) Combined Dark Target and Deep Blue AOD at 0.55 MODIS.

0 Organic Carbon (4) f ‘ 7

g for land and :M f Daily

O Particulate Matter (5) ﬂgﬁn ?;\/I:(nDO?Sn M%c\?; q ) CEEPE Aqua
O Phytoplankton (5) =

O Radiation, Net (2) Aerosol Optical Depth 550 nm (Deep Blue, Land- MODIS- Monthly
O Reflectivity (21) only) (MYDO08 M3 v6.1) Aqua

D Scattering Angle (2) Aerosol Optical Thickness at 0.55 microns for both

O Sea Surface Temperature (6) Ocean (best) and Land (corrected): Mean of Dail MODIS - Monthly 2002-07-01  2019-08-31
0 Surface Temperature (8) Mean (MYDO8_M3v6.1) qua

[ Total Aerosol Optical Depth (2) _ ——————
[ Vegetation (2)

¥ Platform / Instrument

OAMSR-E (4)
[JMERRA-2 Model (19)
%

g Responsible NASA Ofﬂcialn.' Angela Li Privacy  Powered By A Contact Us Plot Data
: Web Curator: M. Hegde

8-Daily 4 km 2002-07-04  2019-07-27

2002-07-04 | 2019-09-16

Daily 2002-07-04  2019-09-16

Monthly 2002-07-01  2019-08-31

2002-07-01  2019-08-31

NASA's Applied Remote Sensing Training Program
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Time Averaged Maps: Step 4

« Set the date range as Nov 8, 2018 to Nov 18, 2018 (Camp Fire)

Nasa EARTHDATA Find a DAAC - 9

GIOVANN’ The Bridge Between Data and Science v.4.31

Giovanni login problem has been fixed ... [1of 1 messages] Read More

Feedback Help Log out (melanie_cook)

Select Plot

[ ©® Maps: Time Averaged Map * v] O Comparisons: Select... v | | O Time Series: Select.. v | O Vertical: Select.. v | O Miscellaneous: Select... v

Select Region (Bounding Box or Shape)
“MM-DD Format: West, South, East, North

2018 -11 -01 & to 2018 -11 -30 4
alid Range: 2002-07-04 to 2019-09-16

Select Variables

¥ Observations Number of matching Variables: 8 of 2007 Total Variable(s) included in Plot: 1

O observation (8)

Keyword : | | Search | Clear

¥ Disciplines
O Aerosols (8)

Variable Units Source Temp.Res. Spat.Res. Begin Date End Date

O Atmospheric Chemistry (5)
0 Atmospheric Dynamics (2)
0 Ocean Biology (2)
0 Oceanography (2)

¥ Measurements

O Aerosol Index (2)

4 Aerosol Optical Depth (8)
0 Angstrom Exponent (4)

0 Atmospheric Moisture (10)
O Chlorophyll (8)

O Cloud Fraction (6)

O Cloud Properties (28)

() 4

Aerosol angstrom

exponent (MODISA L3m_RRS_8d 4km v2018)

Aerosol optical thickness at 869

nm (MODISA_L3m_RRS_8d_4km v2018)

Combined Dark Target and Deep Blue AOD at 0.55
micron for land and ocean: Mean (MYD08 D3

v6.1)

Aerosol Optical Depth 550 nm (Deep Blue, Land-

only) (MYDO08_D3v6.1)

Aerosol Optical Depth 550 nm (Dark
Target) (MYDO08 D3 v6.1)

MODIS-
Aqua

MODIS-
Aqua

8-Daily 4 km
8-Daily 4 km

MODIS-
Aqua

MODIS-
Aqua

MODIS-
Aqua

2002-07-04

2002-07-04

2002-07-04

2002-07-04

2002-07-04

2019-07-27

2019-07-27

2019-09-16

2019-09-16

2019-09-16

Responsible NASA Official: Angela Li Privacy Powered By A
Web Curator: M. Hegde

Contact Us
NA‘SA
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Time Averaged Maps: Step 5

Nasa  EARTHDATA Find a DAAC ~ °

* S e | e CT yo U r re g io n eiT h e r by GIOVANNI The Bridge Between Data and Science v.4.31 Feedback Help  Log out (melanie_cook)
-I-y pi n g i n C O O rd i n O ‘I'es , Or' by Giovanni login problem has been fixed ... [1 of 1 messages] Read More

Select Plot

L] L]
C | I C |<I n g s h ow Mq p O n d [ ©® Maps: Time Averaged Map * v} O Comparisons: Select... v || O Time Series: Select.. v || O Vertical: Select.. v | O Miscgllaneous: Select... v
M Select Date Range (UTC) Select Region (Bounding Box or Shape)
rG WI n g O OX O O U X YYYY-MM-DD HH:mm Format: West, South, East, North
2018 -11 -08 ff to 2018 -11 -18 -130.3125,31.7578,-116.25,42.3047

10 degrees) around your
area of inferest T

v

T
e A 22°22'S, 112°15°E

O observation (8) TIT g 1=

1 : . :73' — _\ 52 % , = < 1—45"00N [emp.Res. Spat.Res. Begin Date End Date
* |f you pick too large of an T TrRER 3
. . . . ggtmospggrlic Dygamics ) |= ‘ S ‘ 12 M3 — Daily 2002-07-04 | 2019-09-16
O re O O r TI e p e rl O d ! I -I- WI | | DO:::O;EE% EZ; |3 ‘ s RS 8-Daily 4km  2002-07-04  2019-07-27
¥ Measurements l ( -

take a long time for your I S

O Angstrom Exponent (4) e

M 0 Atmospheric Moisture (10) - —— ) | _ T I~ 1° 2002-07-04  2019-09-16
II I lo g e O e CreO e O Chlorophyll (8) i *00'W 90°00'W™ 45°00'W  00°00'E  45°00'E  90°00'E  1359%00'E “—
O Cloud Fraction (6) . _ 00
O Cloud Properties (28)

_______Combhined Dark Taraet and Deen Rliie AOD At 0 AR

. CliCk On Plot inq (green R;e;ponsible Ax;Acgziﬁ'ﬂ%ls_i Privacy Powered By A Contact Us
button) in lower right-hand
corner

NASA's Applied Remote Sensing Training Program 11
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Time Averaged Maps: Step 6

 Scroll down o view the various maps.
You can change the color scale, makx,
and min under the Options >> Options
button on the top right of each map.
You can download each image (either
as .png, GeoTlFF, or .kmz) under the
Download link on the left

* You can also download the plot data
in NetCDF form

H . NASA's Applied Remote Sensing Training Program

#% EARTHDATA Find a DAAC ~ e

GIOVANNI The Bridge Between Data and Science v.4.31 Feedback Help

Log out (melanie_cook)
Giovanni login problem has been fixed ... [1of 1 messages] Read More

Browse Histor! Clear
y Time Averaged Map of Combined Dark Target and Deep Blue AOD at 0.55 micron for land and ocean: Mean daily 1
% 3. Time Averaged deg. [MODIS-Aqua MYD08_D3 v6.1]

Map over 2018-11-08 - 2018-11-18, Region 130.3125W, 31.7578N, 116.25W, 42
> User Input

> Plots
> Downloads B IL 5

> Lineage

Nasd EARTHDATA Find a DAAC ~ e

GIOVANNI The Bridge Between Data and Science v.4.31 Feedback Help Log out (melanie_cook)

Giovanni login problem has been fixed ... [1of 1 messages] Read More

Browse History Clear . . .
EimelayeragediMaplc Combined Dark Target and Deep Blue AOD at 0.55 micron for 55 micron for land and ocean: Mean daily 1

land and ocean: Mean daily 1 deg. [MODIS-Aqua MYD08_D3 6.1]

v6.1] /578N, 116.25W, 42.3047N
Data Range 1

= Options v © | Minimum & Download v
1 Maximum

" Combined Dark refat ARSI )eg. [MODIS-Aqua MYDO08_D3 V6.1]

1 Options © (M | Cyan-Red-Yellow (Seq), 65
O [ M VYellow-Orange-Brown (Seq), 65

% 3. Time Averaged

[
A 1

View All Palettes
Title, Sub-title
aption Smoothing
= Legend oOn ® Off

Supporting Overlays Projection

Coastlines Equidistant Cylindrical ~

Countries
Grid Scaling
@ Linear O Log

Restore Defaults Re-Plot

Responsible NASA Official: Angela Li Privacy Powered By A Contact Us

e Web Curator: M. Hegde

Acknowledgment Policy Back to Data Selection

YEARS
OF TRAINING,

=]



https://arset.gsfc.nasa.gov/

'I.-.': - .
L

LW ] ,' '. 'n;, > .
L 4 'ETROM; ,
N e SCrS0H

Time Series



Time Series: Step 1

* Click Back to Data Selection

ds EARTHDATA Find a DAAC ~

GIOVANN’ The Bridge Between Data and Science v.4.31

Giovanni login problem has been fixed ... [1 of 1 messages] Read More

2]

Feedback Help Log out (melanie_cook)

Browse History Clear

Time Averaged Map of Combined Dark Target and Deep Blue AOD at 0.55 micron for land and ocean: Mean daily 1
X 3. Time Averaged deg. [MODIS-Aqua MYDO08_D3 v6.1]

Map User Input over 2018-11-08 - 2018-11-18, Region 130.3125W, 31.7578N, 116.25W, 42.3047N
o user Inpu

o Plots

I 1
o Downloads -1 = Opti S +
) o 4+ | i = Optionsv @ & Download v pi
o Lineage

=] |

A,

S

B ——
Responsible NASA Official: Angela Li Privac: Powered By A Contact Us ) .
Nasa P oy m 4 y Acknowledgment Policy Back to Data Selection

.. "
! |
. NASA's Applied Remote Sensing Training Program
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Time Series: Step 2

 Choose Time Series > Area-Averaged

« Change Date Range o Nov 1, 2018 1o Nov 30, 2018

“)>C @ @ © & https//giovanni gsicnasagov/giovanni/#se arttime=2018-11-01T00:00:00Z&endfime=2018-11-3 B 5% e @ ¥ | Q nasaworldview > Ly IN®@OE =
™M Gmail [ Calendar 09 DC Weather 28 Maps W Wiki 4. MSU B Wundermap [ Scholar [H) HFE [l reread [ Slack-GEOS-CF @ Slack-HOMIS 5% Slack-ACMAP @ ARSET - NO2 & Drive - ARSETAQ  €) Python Class

¥ast EARTHDATA Find a DAAC -

GIOVANNI The Bridge Between Data and Science v.4.31 Feedback Help Log out (melanie_cook)

Giovanni login problem has been fixed ... [1of 1 messages] Read More

Select Plot

O Maps: Select... v | O Comparisons: Select... v { ® Time Series: Area-Averaged * v] O Vertical: Select... v | O Miscellaneous: Select... ¥

ange (UTC) Time Series Choices
YYYY-MM-DD HH:mm
2018 -11 -01 €8 to 2018 -11 -30 &

Valid Range: 2002-07-04 to 2019-09-16

0 er, Longitude-Averaged
Longitt\e-averaged Hovmoller, plotted over the selected time and latitude ranges
Detail

Latitude-averaged Hovmoller, plotted over the selected time and longitude ranges
Select Variables Details...

Number of ma . o

Omodel (1432)
O observation (575)

at.Res. Begin Date End Date
© Area-Averaged

O Aerosols (188) : Time series of area-averaged values

O Atmospheric Chemistry (76)

O Atmospheric Dynamics (424)

O Cryosphere (13) _ 2

O Hydrology (1209) Seasonal (inter annual) time series

O Ocean Biology (59) Details...

O Oceanography (62)

O Water and Energy Cycle (1272)

» Measurements

2002-07-04 | 2019-09-16
Details...

» Platform / Instrument

P Spatial Resolutions

Jasx~ Responsible NASA Ofﬂcial_: Angelali  Privacy — PoweredBy A  Contact Us l 'm
2 Web Curator: M. Hegde
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Time Series: Step 3

wasa  EARTHDATA Find a DAAC ~ °

* NOW yOU hove p|OTTed On GIOVANNI The Bridge Between Data and Science v.4.31 Feedback Help  Log out (melanie_cook)
Ored_qverdged Tlme Serles B Time Series, Area-Aver'aged of Combined Dark Target and Deep Blue AOD at 0.55 micron for land
covering the same areq as [ s 7™ | ot L e rsssmn s vy
the time-averaged maps e A B R

« Using the Downloads link
on the left, you can

download the image as @
.ong or the data as a .csv

Browse History Clear
& Image

«—»

0.25

Unitless

0.05 | | l | | | | | | 1 | | | | | | 1 1 | | | | |

. °
« Using the Options pull
1 Nov 6 Nov 11 Nov 16 Nov 21 Nov 26 Nov 1 Dec
down menu, you can
Responsible NASA Official: Angela Li ~ Privacy =~ Powered By A Contact Us

C h O n g e Th e CIXGS rO ﬂ g e = Web Curator: M. Hegde Acknowledgment Policy Back to Data Selection
and title

visualization result

H . NASA's Applied Remote Sensing Training Program



https://arset.gsfc.nasa.gov/

