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e Satellite Sounder Products in Goddard Earth Sciences
Data and Information Services Center (GES DICS)

TOVS Pathfinder, Aqua AIRS+AMSU, SNPP/JPSS CrIS+ATMS
e Unified Data Services in GES DISC

Searching, Accessing, Subsetting, Downloading

e Sounder Product Application Services
Giovanni: visualization/explore/analysis tool
Application uses cases
State of monthly surface air temperature from AIRS



Sounder Products in GES DISC

* Sounder Missions:

TOVS Pathfinder: from TIROSN to NOAA-14, 1978 to 2002
Aqua AIRS-only: September 2002 to present
Aqua AIRS+AMSU: September 2002 to September 2016
Many AMSU primary channels ceased in September 2016
SNPP CrIS+ATMS: December 2011 to present
JPSS-1 CrIS+ATMS: February 2018 to present
JPSS-2 CrIS+ATMS: future

e Three Levels Products:
Levell: granule/swath, radiance, brightness temperature
Level 2: granule/swath, cloud-cleared radiance, retrieval
Level 3: global gridded, daily, 8-day, monthly retrieval
e Versions:
AIRS: version 6 now, version 7 coming
SNPP and JPSS-1: L1 now, L2 and L3 coming
(limited SNPP L2 and L3)



Sounder Products in GES DISC

 Primary (popularly-used) Retrieved Parameters:
Dynamics: temperature and moisture

Atmospheric Composition: CO, CH4, 03, CO2
Cloud & Radiation: cloud fraction, cloud top pressure, OLR

« Secondary Retrieved/Derived Parameters:
Precipitation: serving TRMM/GPM, GPCP
Cloud Phase: cloud thermodynamics phase, ice cloud optical phase,

ice cloud effective diameter, effective ice top temperature
SO2 Index: brightness temperature differences
Dust Score: based on brightness temperature differences
PBL Height: derived from humidity profile
Ammonia: community product



AIRS Near-Real Time (NRT) Products
* LANCE (Land, Atmosphere NRT Capability for EOS)

Latency within 3 hours

Aqua AIRS is one LANCE element
Level 1 and Level 2 products
7-day rolling archive

e AIRS NRT Imagery Product

GIBS (Global Imagery Browse Services)

Worldview, AIRS NRT ImageViewer

Surface Air & Skin Temperature and Relativity Humidity
Temperature and Relativity Humidity at 850, 700, 500hPa
Total Cloud Fraction, Cloud Top Height, Dust Score

CO at 500hPa, CH4 at 400hPa

SO2 BT-Diff, SO2 from Prata Algorithm



AIS NRT Imagery on Worldview
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https://worldview.gsfc.nasa.gov/

AIS NRT Imagery on Worldview
https://worldview.earthdata.nasa.gov
Saved snapshot image over North America: Hurricane Dorian



https://worldview.gsfc.nasa.gov/

Unified Data Services Start from GES DISC Homepage
https://disc.gsfc.nasa.gov

Welcome to GES DISC

r taking a brief tour to get an overview of the
u fo browse, search, access, and

[ Don't show again Close Start tour



https://disc.gsfc.nasa.gov/

Searching, Browsing, Accessing Data, Documentation, News, Tools...

GES DISC
“ > C e

%% EARTHDATA Find a DAAC -~

GES DISC #A AP Feedback Help~ Login

Atmospheric Composition, Water & Energy Cycles and Climate Variability (| )

Source

Processing Level
Project

Temporal Resolution

Spatial Resolution
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Projects & Missions




GES DISC X
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Subject Sort v
[] Aerosols (47)

[ air Quality (33)

[ Altitude (199)

[ Atmospheric Chemistry (160)
[ Atmospheric Phenomena (12)

More...

Measurement Sort~
[ Absorption (8)

[ Aerosol Backscatter (3)

[ Aerosol Extinction (18)

[ Aerosol Optical DepthiThickness
27)

[ Aerosol Particle Properties (4)

More...

Source Sort~

[ AEM-2 SAGE | (2)
[ Aqua AIRS (67)
[ Aqua AMSR-E (17)

[] Aqua AMSU-A (23)
[ Aqua HSB (6)

More...

Processing Level Sort~

RNG)
O 1B (13)
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Searching “AIRS L3 monthly” data
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Showing 1 - 25 of 760 datasets associated with AIRS L3 monthly Prototype Variable Sets
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AIRS L3 monthly support product (AIRS-only) landing page

GES DISC

<« c ‘Q‘ DU & https://disc.gsfcnasa.gov/datasets/AIRS3ISPM_006/summary?keywe wee ﬁ Q, Search N @O &

AIRS3SPM: AIRS/Aqua L3 Monthly Support Product (AIRS-only) 1 degree x 1 degree V006

The Atmospheric Infrared Sounder (AIRS) is a grating spectrometer (R = 1200) aboard the second
Earth Observing System (EOS) polar-orbiting platform, EQS Aqua. In combination with the Advanced
Microwave Sounding Unit (AMSU) and the Humidity Sounder for Brazil (HSB), AIRS constitutes an
innovative atmospheric sounding group of visible, infrared, and microwave sensors. The L3 support
products are similar to the L3 standard products but contain fields which are not fully validated, or are
inputs or intermediary values. Because no quality control information is available for some of these
fields, values from failed retrievals may be included.

TREE TREE Simple Subset Wizard

Data Access

Online Archive

Earthdata Search

OPENDAP
* View Full-size Image
* Subset/ Get Data

| Subset and download the data for this collection

Product Summary Data Citation Documentation

Shortname: AIRS3SPM
Longname: AIRS/Agua L3 Monthly Support Product (AIRS-only) 1 degree x 1 degree V006
DOIl: doi10.5067/AqualAlRS/DATA3Z24
Version: 006
Format: HDF-EOS
Spatial Coverage: -1800-900,1800,900
Temporal Coverage: 2002-09-01 to 2019-09-01
File Size: 5545 MB per file
Data Resolution
Spatial: 1°x1°
Temporal: 1 month



Subset / Get Data

GES DISC

(— - @ @ ® © & nhttpsy/discgsfcnasa.gov/datasets/AIRSISPM_006/summarytkeywor o & &% | Q Search n O &

& Get AIRS/Aqua L3 Monthly Support Product (AIRS-only) 1 degree x 1 degree V006 data

Estimated size of results
6,210 days, 249 links, 129.37 GB

Refine Search @

» Refine Date Range: 2002-09-01 to 2019-09-01

Subset Options @

» Spatial Subset: -180, -90, 180, 90

» Variables: Get all variables

» Dimensions: * Get all dimensions

Output format @
» File Format: HDF-EOS

Reset All Get Data
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Refine Search ®
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Available Range: -180, -90, 150, 90 Cursor Coordinates: 33.762, 143780




<« ¢ ‘Q‘ @® E’ & https://disc.gsfc.nasa.gov/datasets/AIRS3SPM_006/summary?keywo b ﬁ Q Search N 60 @ =

Estimated size of results
6,210 days, 249 links, 129.37 GB

Refine Search @

» Refine Date Range: 2002-09-01 to 2019-09-01

Subset Options @

» Spatial Subset: -180, -90, 180, 90

~ Variables: Get all variables

NOTE: By default. ALL variables are sent in the subset request.
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Ancillary and Derived Variables
Cirrus Cloud Variables

CO Variables

Dust and SO2 flags from radiances
location

HEHEE

Methane Variables

&5

Moisture and Precipitation Variables
Ozone Variables

H ®

Radiation Variables

&3]

Temperature Variables

» Dimensions: * Get all dimensions

Output format @
~ File Format: HDF-EOS

O AsCI

HDF-EOS (Default)
O NetCDF
O NetCDF4

Reset All Get Data




Worldwide AIRS Data Users/Unique IPs
from Sept 2016 to August 2019

hIS dot represents 2,713 IPs for unresolvable locations

GES DISC external userlocations based on:
® 42,112 unique IPs overthe entire period (9/1/2016 to 8/25/2019) ® e L .
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Worldwide SNPP+JPSS-1 Data Users/Unique IPs
from May 2017 to August 2019
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GES DISC external userlocations based on:
® 305 unique IPs overthe entire period (5/12/2017 to 8/24/2019) .
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Giovanni: Exploring/Visualizing/Analyzing Tool
https://giovanni.gsfc.nasa.gov/

Maps: Time-Averaged Maps, Difference of Time-Averaged, Animation, Accumulated,
Time Averaged Overlay Map, Monthly and Seasonal Averages

<« G @ Goa https://giovanni.gsfc.nasa.gov/giovanni/#service=TmAvMp&starttime=&endtime= B e g Search n o & =

sass EARTHDATA Find a DAAC -~ ©

G’OVANN’ The Bridge Between Data and Science v 4.31 Feedback Help Log out (fengding)

Select Plot

[ @ Maps: Time Averaged Map * v} O Comparisons:  Select.. = | O Vertical:  Select . ~ | O Time Series:  Selsct.. | O Miscellaneous: Sslect . =

[ Maps Choices Select Region (Bounding Box or Shape)

| @ Time Averaged Map Format: West, South, East, Norih
Interactive map of average over time at each grid cell

Details...

\
O Difference of Time Averaged
Ple Difference of two time averaged variable maps
‘ Details....
I bles: 0 of 2007 Total Variable(s) included in Plot: 0
C Animation
Map animated along the chosen timeline for each grid cell

iriable

Search || Clear

* | imited to 365 time steps
Details....
O Accumulated
Accumulation of measurement over time at each grid point
Details...

O Time Averaged Overlay Map
I Interactive Overlay map of average over time at each grid cell

Details....

O Monthly and Seasonal Averages
Average of Specified Month or Season

Details...

D!lr empera[ure (1U3)
[ JAlbedo (25

dasx Responsible NASA f)fﬁcraf‘ Angelali  Privacy  Powered By A Contact Us Plot Data Go to Results
g Web Curator: M. Hegde



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

Comparisons: Correlation Map, Area/Time-Averaged Scatter Plot (Static/Interactive),
Scatter Plot (Static and Interactive)
ertical : Cross Section (Latitude/ Longitude/Time — Pressure), Vertical Profile
Time Series: Hovmoller (Latitude/Longitude-Averaged), Area-Averaged,
Area-Averaged Difference, Interannual Seasonal/Monthly
Miscellaneous: Zonal Mean, Histogram

@ Giovanni - Animation P -+

« c @ @ v.-"g'::vann‘.-'tervice:C::F-v-1:):‘y:5:a‘t:ime:&er.c:t'rre: . i 0O & -

sasn EARTHDATA Find a DAAC ~ e A

G’OVANN’ The Bridge Between Datasand Science v 4:31 Feedback Help Log out (fengding)

Select Plot

O Maps: Select.. = [ @ Comparisons: Map, Correlation * v} @ Vertical: Select... « A Time Series: Select... ~ L Miscellaneous: Select... =

Select Date Range (UTC Comparisons Choices g Box or Shape)

YYYY-MM-DD Hi @ Map, Correlation orth
= Simple linear regression of 2 variables at each grid cell

Details...
Valid Range: 1948-01-01 1
Please specify a start date.
Select Variables ;
Details...

¥ Disciplines ble(s) included in Plot: 0
O Scatter, Time-Averaged (Interactive)

[l Aerosols (188) Time-averaged, interactive X-Y plot of 2 variables :l St 1| G
DAtm"Spher!c Chemistty | jitect to 30000 points
DAtmospherlc Dynamics

[Jcryosphere (13) Details_

[ Hydrology (1209) O scatter (Interactive)

[ Ocean Biology (59) Interactive Scatter
[1Ooceanography (62) * | imited to 30000 points
[Iwater and Energy Cycl  petails. .

et
O scatter (Static)

[ Aerosol Index (6) Static Scatter
[JAerosol Optical Depth | petails

[ Air Pressure Anomaly (..
] Air Pressure (58)

[ air Temperature Anomaly (2)
] Air Temperature (105)
[]Albedo (25

dasx’ Responsible NASA ‘Ofﬁcraf‘:' Angelali  Privacy  Powered By A Contact Us Plot Data Go to Results
3 Web Curator: M. Hegde

O Scatter, Area Averaged (Static)
Scatter plot comparing area averaged time series for two variables




Giovanni: Exploring/Visualizing/Analyzing Tool
https://giovanni.gsfc.nasa.gov/

Date Range Variable Region
Type or Use Calendar  Search Keyword and/or Use Filter ~ Type or Draw Bounding Box

@ Giovanni

<« ¢ o ovanni.gsfcng#h.gov/giovannif#servige= TmAvMp&starttime= &endtime=&bbox- irch L IN D & =

s EARTHDATA Find a DAAC ~ .

Gl O VAN’I ’ The Bridge Between Dataznd Science v 4.31 Feedback Help Login

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

Select Plot

[ ® Maps: T}Ine Averaged Map * = Comparisons:  Select.. = | O Vertical: O Time Series:  Sgleft .. v || O Miscellaneoys” Select .. =

Select Date Range (UTC) Select Region

& : - - B : -135,60,0,30
Valid Range: 1948-01-M to 2019-09-16 -

Select Variables O = 7 = [T ATA328'S, 151°52°F

¥ Observations Number of matching Variables: 0 of 2007 Total Variable(s) included in Plot: 0 a = ) IR S P
; A 1 45500

[ model (1432) Keyword : Search
[ obsenvation (575)

¥ Disciplines
[ Aerosols (188)
] Atmospheric Chemistry (76)
[ ] Atmospheric Dynamics (424)
[ cryasphere (13)
I Hydrology (1209) -
[JOcean Biology (59) )
[JOceanography (62) —435°00W _ 90°00W~
[IWater and Energy Cycle (1272)

» Measurements

.| 00%00N

" Nas0ps

» Platform / Instrument

» Spatial Resolutions

I- Angela Li Privacy FPowered By A Contact Us
Curator: M_Hegde Reset Plot Data


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

Giovanni: Exploring/Visualizing/Analyzing Tool
https://giovanni.gsfc.nasa.gov/

Region: Select Shape - Countries, Land/Sea, US States, Watersheds

& Giovanni - Animation
&« c @ //giovanni.gsfc.nasa.gov/giovanwj/ N @ ®

sass EARTHDATA Find a DAAC -~

G’OVANN’ The Bridge Between Data and Science v 4.31 Feedback Help Log out (fengding)

Select Plot

[ @ Maps: Time Averaged Map * = | O Comparisons: Sefect... * (O Vertical: Select.. = || O Time Series: \Select.. v O Miscellaneous: Select... *

0 i West, Sou

Select Date Range (UTC) Select Region (Bounding Box or Shape)

to

Valid Range: 1948-01-01 to 2019-09-13

Select Variables |

¥ Disciplines Number of matching Variables: 0 of 2007 Total Variable(s) included in Plot: 0 » Countries (source: HIU, US State Department)

[ Aerosols (188) Keyword - Search | Clear » Land Only file (source: GES DISC)
] Atmospheric Chemistry (76)
DAtmospheric Dynamics (424) » Sea Only file (source: GES DISC)

[ Cryosphere (13) +» US States (source: TIGER/Line, US Census Bureau)
[ Hydrology (1209) ,
[ocean Biology (59) » Watersheds (source: Major Hydrological Basins, FAO (United Nations))
[Joceanography (62) -
[Iwater and Energy Cycle (1272)

¥ Measurements

457008

L] Aerosol Index (8) ~35°00W _00°00'W 45°00'W  00°00E  45°00F  90°00'E 135700
[J Aerosol Optical Depth (88)
] Air Pressure Anomaly (1)

[ Air Pressure (58)

[ air Temperature Anomaly (2)
] Air Temperature (105)

[ Albedo (25)

dasx’ Responsible NASA ‘Ofﬁcraf‘:' Angelali  Privacy  Powered By A Contact Us Plot Data Go to Results
3 Web Curator: M. Hegde



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

Giovanni Application: 2019 Amazon Fire
AIRS Ascending/Daytime CO at 500hPa Animation, Aug 6 to 25, 2019

Carbon Monoxide, Mole Fraction in Air (Daytime: Ascendmg AlIRS-only) daily 1 deg. @500hPa [AIRS AIRS35TD vO08] ppbw 2018-08-06T0D0:00:00
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Giovanni Application: Hottest July in 2019
AIRS Global Averaged Surface Temperature, July, 2003 to 2019

Interannual Time Series

Average Air temperature at surface (Daytime /Ascending, AlIRS-only) monthly 1 deg. [AIRS AIRS35TM v006] K for 2003 —Jul - 2019—]Jul

290.6
290.5

=

=

=

k=

I 290.4

B

=

=

=

=i 290.3

Q=

ar <=

2T 290.2

“— M

=5 o=

I .q_‘

:; 290.1

=

=

=t 290

£

=

= 289.9
2RO R

Interannual Time Series

Average Air temperature at surface (Nightime/Descending, AIRS—-only) monthly 1 deg. [AIRS AIRS35TM v006] K Tor 2003—Jul — 2012—jul
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GES DISC Newsletter
Monthly State of Global Surface Air Temperature from AIRS

Publishing started from June 2019, Andrey Savtchenko
https://disc.gsfc.nasa.gov/information/news?title=State%200f%20June%2F20
19%20global%20surface%20air%20temperatures

Mean Daytime/Nighttime anomalies, based on 16 years of AIRS data
Daytime/Nighttime increase of frequency of occurrence of the
warmest/coldest 10% temperatures

Mean Day anomalies; June/2019; Base period 16 Years. Mean Night anomalies; June/2019; Base period 16 Years.
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https://disc.gsfc.nasa.gov/information/news?title=State%20of%20June/2019%20global%20surface%20air%20temperatures
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