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What we will cover today

Scientific Multidimensional Data
Ingesting and managing
Visualizing and analyzing
Disseminating and consuming

Spatiotemporal Anomaly Detection




Scientific Data @ esri

Oceanographic Meteorological Terrestrial
« Salinity « Temperature « Soil moisture
« Sea Temperature «  Humidity - NDVI

« Ocean current « Wind speed/direction « Land cover




Challenges

Manage Analyze Share

]

= a
variety of formats portability integration
volume & velocity scalability standards

redundancy reproducibility accessibility



Multidimensional Rasters

Gridded

Multidimensional

Multivariate




Ingesting and Managing Data SE




Multidimensional Mosaic Dataset

))) N

by hi.l

HDF
GRIB
netCDF

d-aware rasters

?

e
2%

spatially-indexed catalog

multi-resolution, multivariate, multidimensional
reduce storage redundancy & pixel resampling raster pixels
defines information products

on-demand processing

mosaic dataset

Representing multivariate collection of multidimensional rasters in ArcGIS



Tabular View

Raster Shape Variable StdTime Stdz

Temperature 3/22/2016

Temperature 3/23/2016

Temperature 3/24/2016

I(l
AR

Salinity 3/22/2016

Salinity 3/23/2016

&

Salinity 3/24/2016
Temperature 3/22/2016

Temperature 3/23/2016

Tabular view of items in a multivariate multidimensional mosaic dataset



Mosar Datasd Progetivs
Terwre Dere e Pocenrg Lenrews oy Matwten
. Conndrmts Dpamemn  Fanhy | bubvous  Sxde »

Mosaic Dataset Properties : Sealce

"
General u b r

Defaults Variables and Properties

Multidimension v cfsrsst (StdTime = 432) R S e

Description: - s
Unit:

Variables

Description:  Time

Unit: 1SO8601
Count: 432
D i m e n S i O n S Range: 1980-01-01T00:00:00 — 2015-12-01T00:00:00

Interval: 1 Months (regular)

[v] Values 1980-01-01T700:00:00; 1980-02-01T00:00:00; 1980-03-01T00:00:00;
1980-04-01T00:00:00; 1980-05-01T00:00:00; 1980-06-01T00:00:00;
1980-07-01T00:00:00; 1980-08-01T00:00:00; 1980-09-01T700:00:00;
1980-10-01T00:00:00; 1980-11-01T00:00:00; 1980-12-01T00:00:00;

Va | u e S 1981-01-01T700:00:00; 1981-02-01T00:00:00; 1981-03-01T00:00:00;
1981-04-01T00:00:00; 1981-05-01T00:00:00; 1981-06-01T00:00:00;
1981-07-01T700:00:00; 1981-08-01T00:00:00; 1981-09-01T00:00:00;
1981-10-01T00:00:00; 1981-11-01T00:00:00; 1981-12-01T00:00:00;
1982-01-01T00:00:00; 1982-02-01T00:00:00; 1982-03-01T00:00:00;
1982-04-01T00:00:00; 1982-05-01T00:00:00; 1982-06-01T00:00:00;

= = 1982-07-01T700:00:00; 1982-08-01T00:00:00; 1982-09-01T00:00:00;

Sta t I Stl CS 1982-10-01T00:00:00; 1982-11-01T00:00:00; 1982-12-01T00:00:00;

1002 N1 N1TNANANNAN. 1002 N N1TANANNAN. 1002 ND N1 TNANANNN. v

Describing the structure of a multivariate multidimensional mosaic dataset



Raster Types

data on disk raster type mosaic dataset
))) .\.\'\
g Rt
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S
netCDF crawls disk stores no pixels
HDF identifies rasters references rasters
GRIB extracts metadata stores processing & metadata

d-aware rasters

attaches processing

Format-agnostic direct ingestion of rasters into a mosaic dataset



Geoprocessing

tes | Toolboxes | Porta

=2 Mosaic |

Tools—Dbuilding blocks for managing data

Data Management > Raster > Mosaic Dataset

Favorites | Toolboxes | Porta
Delete Mosaic Dataset
Edit Raster Function
Export Mosaic Dataset Geometry
Export Mosaic Dataset ltems
Export Mosaic Dataset Paths

o, 0 . .
Intuitive Ul for interactive workflows
Import Mosaic Dataset Geometry
Merge Mosaic Dataset Items
. . . Mosaic Dataset To Mobile Mosaic Dataset
ModelBuilder: composite operations
Repair Mosaic Dataset Paths
Set Mosaic Dataset Properties

Split Mosaic Dataset ltems

-
-
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-~
-~
-~
~
~
-~
~
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Python: automate or extend

Synchronize Mosaic Dataset

Managing a mosaic dataset
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Demo

Make a netCDF raster layer

Populate a mosaic dataset using a raster type
Properties of a multidimensional mosaic dataset
Attribute table of a mosaic layer




ArcGIS for Server

.\.\.\ mosaic dataset image service

3 &

dynamic, on-demand
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web-based access to data

rich information model

Make your mosaic dataset accessible to other users as a web-enabled dynamic image service
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Visualizing and Analyzing B
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Filtering

multidimensional filter

\4

\4

variables

value range(s) per dimension
SQL WHERE clause

dimension-orthogonal cutting & chopping

slicing & dicing a multivariate multidimensional mosaic dataset



Rendering .

Choose and customize

Genanl | Sowte  Key Metadata | Extent | Dsplay  Symbology Processing Templates | Mosaic | Status

Siow Draws direction and magaitude as vector symboks
Voctor Foedd |

Stredched

RGE Composte

Scalar or vector field

Export and reuse

|||||||||

Control how original or transformed data is presented on a map



Demo

%

Vector-field mosaic dataset
Multidimensional mosaic layer on map

Dimensional SW animation
N
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Raster Function: Transforming Raster Data

raster function output raster

&

raster-valued transformation

piecewise, scale-aware

local / focal

on-demand processing

arity: unary, binary, ..., n-ary, polyadic

input rasters

... using raster functions for on-the-fly processing



Chaining Raster Functions

*_
‘LM

... to compose a complex analytic model
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Demo 230k

Applying a simple transformation




Dimensional Aggregation

%k

aggregating
function

Multidimensional filtering followed by aggregation using a raster function



Python Raster Functions: Extending Analytic Capabilities

*_

P python

powered

Learn more at: github.com/Esri/raster-functions

Choose from dozens of built-in functions or implement your own algorithm using Python



Raster Models: Raster Function Templates

raster variables

A portable & reusable chain of raster functions



Demo B

Combining variables using a raster model
Raster models on a mosaic dataset




Applying a Raster Model

image layer
on a desktop map
mosaic dataset

choose & customize a raster model mosaic dataset item(s)

image service layer
on a web map

choose & customize a raster model Ifl

define & transmit a raster model ‘%‘ Image service
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Disseminating and Consuming s




Disseminating

Desktop Web Device

professional
geospatial analysts

i

multivariate multidimensional
mosaic dataset

i ;@ s ‘% S ees

Server Online
Content and
Services

Access / Identity

?

4,
23]



Dissemination Strategies

Tiled map service
Dynamic map service

Dynamic image service



Sharing your data as an image [

* Input Data Source

+ Output Tiling Scheme

—af-Af- F. E = H &)

Project Map Layer Web Web Jobs Project Map Layer ' Map Map Generation Method
Map Layer~ Template File File New
Package Share As Status Save As Print Export * Number of Scales
[] Cell Size
Scales
: il h [ Copy
Mosaic Dataset > Generate Tile Cache

X Delete

Rename

Avoid copying source image to ArcGIS Online & Create Layer..
Add Rasters...

Cache tiles generated using ArcGlIS for Desktop Modify

Enhance

Accessed via tiled map service Optimize

Remove
Create Referenced Mosaic Dataset...
Export

Generate Tile Cache...

. . : 8 Share As Image Service...
Enable access to a static representation of your data as a map service = 2

1 Item Description...

*r Properties...



Sharing your map 710c1afed8584b

File | Edit View Bookmarks Insert Selection Geoprocessing (

[ New.. CuleN b ([Ts1415
Flle > Sha e AS > SerV|Ce %  Open.. Crl+ 0 o B " ¢

= Save Ctrl+5

Features overlaid on rasters

Save A Copy...

Static vs Dynamic map service @ Mappchage.

Add Data v | E Service..

Multidimensional WMS s I Service Editor

Connection: arcgis on hoque203 6020 (admin] Service Mame: SampleWorldCities

zeneral Capah“itiES

Parameters Choose the capabilities you would like enabled for this service:

Capabilities
Mapping (always enabled)
Layer(s) Mapping | wies
I WMs
| | Feature Access
Additional Layers roCesses [] schematics
[] Mobile Data Access
[] Network Analysis

& Imagery L Paoling

(] 2 wMs Caching

[ B wcs Item Description S rNFL
WFS




Sharing data & information products

Mosaic Dataset > Share As
Image Service

Pixels & item metadata

On-demand server-side
processing

Raster models: predefined or
client-specified

multidimensional info, filtering,
vector fields

Web Laye

& Copy
As Web Layer X Delete
Rename

* Create Layer...

Add Rasters...
Modify
Enhance
Optimize
Remove

e S Create Referenced Mosaic Dataset...
em Description

Export

* Summary:

Generate Tile Cache...

@i Share As Image Service...

7 Item Description...

* Tags:

r Properties...

Sharing Options ’

Finish Sharing

Enable access to a dynamic representation of your information product as an image service
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Demo vy

Publishing a multidimensional mosaic dataset




Consuming your services

In any ArcGlIS application or any WMS client

In a web map

Identify web services driven by maps or datasets
Bring service layers into a web map

In a map-based application
Configurable apps
Story Maps
Web AppBuilder

5

Custom web apps using ArcGIS API for JavaScript



Maps & Apps

The Multidimensional Data Explorer

Sea Tewperatiee

StdZ: o

3
:
N
i

StdTime: 5:00:00 PM

‘ater Temperature (undefined)




Maps & Apps

Home v My Map New Map ¥ & sudhir~

‘ [=] Details ‘ + Add BE Basemap | [ Analysis 5l Save &5 Share bos Print | @ Directions &4 Measure [l Bookmarks |Find address or place O\‘

P

Contents

¢! SeaTemperature
i [j ¥ | - NORTH
High : 37.626 ATLANTIC
OCEAN
Low : -2.546 PACIFIC OCEAN

» ) Oceans

INDIAN
OCEAN

SOUTH
ATLANTIC

\ - | “\A'H“
NOAA, NOPP, GODAE, Esri | Esri, GEBCO, DeLorme | Esri, GEBCO, IHO-IOC GEBCO, ... \3.,‘3 s

LT

Esri.com . ArcGIS Marketplace . Help Terms of
Use Privacy Contact Esri  Contact Us . Report
Abuse

I
April 6, 2014 to April 13, 2014




Maps & Apps

nons
NOAA Satellite and Information... U

GOES-R

The Future of NOAA's

Geostationary Weather Satellites

Operating from two primary locations,

GOES-East and Goes-West, NOAA's

Geostationary Operational Environmental

Satellites (GOES) have been providing

continuous imagery of and data on

atmospheric conditions, solar activity and Uy
Earth’s weather systems for nearly 40

years.

Now, with the next generation of weather-

observing satellites on the horizon, NOAA



http://noaa.maps.arcgis.com/apps/MapJournal/index.html?appid=6e42461a745541a68dc52e718b30a0df

Demo vy

Looking at Scientific Data- CFSR Sea Ice and Sea Surface Temperature
Anomaly Detection and how to slice through the multidimensional data to understand this change




On the fly analysis using Raster Functions

Sea ice concentration anomaly using NOAA CFSR data:
September 2012 anomaly with respect to 1980-2014 mean

Choose from dozens of built-in functions or implement your own algorithm using Python



Pronounced El Nino event: January 1998 sea surface temperature

Time: January 1998

ARy




On the fly processing: SST change over time using NOAA CFSR data

Time: January 1980

HMNTIC

; 'i% EAN

INDIAN
OCEAN

Esri, DeLorme, GEBCO, NOAANGDC, and other contributors, Sources: Esri, GEBCO, NOAA, National Geographic
Delorme, HERE, Geonames.org, and other contributors




GIS workflows that scale

Manage . Analyze . Share
—
S =250 o

&3 mosaic dataset multidimensional filter € dynamic web services
&} raster types B animation & rendering web maps & apps
&> geoprocessing tools & raster functions cé@ raster analytics

... built for the characteristics of multidimensional scientific data



Announcements and Follow up

Please join me for my another workshop tomorrow:

2:45 PM (Room #144C): Scientific Data Management and Dissemination
4 PM (Room # 144C): Analyzing Multidimensional Scientific Data in ArcGIS

Connect with us:

Twitter: @Sud_Shrestha @EsriScience
GeoNet: https://geonet.esri.com/groups/sciences/

Facebook: https://www.facebook.com/esrigis/
Email: sshrestha@esri.com



Announcements (Cont)

Join us and continue the conversation in the FedGIS 2017 group on
GeoNet:

https://geonet.esri.com/community/events/fedgis



Print Your Certificate of Attendance

Monday Tuesday
Hall B Hall B
Hall B Smithsonian National Air

and Space Museum m

\ N




Please Take Our Survey on the Esri Events App!

Download the Esri Events Select the session Scroll down to find Complete Answers
app and find your event you attended the survey and Select “Submit”

 7I83AM - . AT&T L1 8:17 AM - o ATAT W 1197 AM - o ATAT ¥ 19 PM % ¢
»

esrl ovents Schedule Q < | 4 Analyzing Multidimension

Analyzing Multidimensional Sclentific |
Data in ArcGIS

UPCOMING EVENTS

ArcGlIS Pro: Creating and Editing

Esri Water \ Data o
Conference )

February 7-9, 2017 K
Orlando, FI //)
‘ ArcMap: Editing Tips and Tricks Add Reminder
Esri FedGIS
Conference
ol S 2617 Feb 14, 4:00 PM . 5:00 PM
Fabyruary 13414, 2017 - 1 y 7 x
Washington, DX - Authoring and Styling Vector Tiles
: - I ENN
-~ - ]
¢ Feb 13, 3:00 PM . 4:00 PM
ri Developer :
glsj [l)T:'l Dépo Deploying and Using ArcGIS
mmji Enterprise in the Cloud
February 15,2017
Washingtan, DC
R Join this workshop 1o learn how to work with
s N multidimansiona ntific data using the ArcGIS
ALL EVENTS ol v, Scientific datasots are ora

nd platforms, The

Desktop Mapping - Bullding Map
Books

used lor monitor: ulating, or

measuraments that are assaciated with phenomena

FCRILIEER
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Increasing Accessibility and Use
of NASA Earth Science Data in Geospatial
Applications

NASA Atmospheric Science Data Center (ASDC)

Matthew Tisdale, Booz Allen Hamilton (BAH), matthew.s.tisdale@nasa.gov



mailto:matthew.s.tisdale@nasa.gov

&4 .....: NASA Earth Observing System Data and

o CIETICE

CALIPSO

" : CloudSat

https://earthdata.nasa.gov
https://search.earthdata.nasa.gov

16 Gantar Information System (EOSDIS)

Provides end-to-end capabilities for managing NASA’s Earth
science data from satellites, aircraft, field measurements, and
various other programs.

Twelve discipline-specific Distributed Active Archive Centers
(DAACs), process, manage, archive (14.6+ PB), and distribute
(32.1+ TB /day) a variety of Earth system science data.

utics and Space Administration

Discipline-oriented Data Centers



https://earthdata.nasa.gov/
https://earthdata.nasa.gov/

s The NASA Atmospheric Science Data Center
(ASDC) at a Glance

\

3

\

sl 1IN

e 4.1 Petabytes of data, over 58 million files, are in the
archive as of January 2016

/)

e Over 624 Terabytes of data were distributed to over
165,000 customers in 158 countries

SN
N

™ Radiation Budget - The radiation budget takes into account the
. sum of all radiation, transferred in all directions, through the

_ Earth's atmosphere and to and from space.

Instruments: CERES

Hierarchical Data Format (HDF)

Air temperature (kelvin)

Instruments: CALIPSO, MISR .l : A

25

'.: Aerosols - Suspension of particles of condensed matter (liquid,
. solid, or mixed) in a carrier gas (usually air).
@S Instruments: CALIPSO, MISR, SAGE Il

10

Height (meters)

F constltuents in the atmosphere including the major (non-H,0) &

141 ; A M, greenhouse gases (CO,, CH,, O, N,0). Longitude (degrees)
»-M Instruments: MOPITT, TES {1-80 90 "0 30~
2

httpS://EOSWEb.IarC.nasa.gOV Preferred container for NASA EOS data



https://eosweb.larc.nasa.gov/

Addressing ASDC Geospatial User Driven Requirements

. Developed one-off
Continuously Y S
receive Data Recipes” for how Developed proof of
request from to extract, transform Esri announces concept to determine if
?Jsers for and load data into support for NASA EOS data, in its
data in “GIS traditional GIS formats HDF/NetCDF/GRIB// native formats, can be
format” (Shapefiles and used in ArcGIS Platform
GeoTIFFs)
Desktop Web Device

Leveraging ArcGIS Platform [Server, Portal Desktop, Pro] to meet guidelines
of the White House’s Common Framework for Earth-Observation Data
(CFEOD) Data-Access Services

OGC Web Map Service (WMS), OGC Web Map Tile Service (WMTS),
OGC Web Coverage Service (WCS), OGC Web Feature Service (WFS)
Data Access Protocol (DAP), Web Processing Service (WPS)

Server Online Content and
Services


https://www.whitehouse.gov/blog/2015/12/09/improving-access-earth-observations

Until recently, GIS applications were frequently unable to read
EOS data product files or unable to properly interpret the
internal data structures necessary to be visualized or
analyzed.

Many geospatial tools, including ArcGIS, GeoServer,
MapServer, and Quantum GIS (QGIS), rely on GDAL, open
source translator library, to present a single raster abstract
data model to the calling application.

Developing an extensible GDAL augmentation framework,
that can be leveraged by data consumers and producers, to
properly interpret EOS data products in GIS applications.

Project known as GDAL Enhancements for ESDIS (GEE), in
support of the Big Earth Data Initiative (BEDI)

4" Atmospheric
Science
Data Center

Geospatial Application Support for Multidimensional Data
Proof of Concept

EXAMPLE

Image Displayed Inverted
MOPO03TM.005 (HDF4): Retrieved Surface Temperature Night




CIENCe!
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iusuiarle  Utilizing the ArcGIS Platform as an End-to-End Solution for
Processing, Analyzing, and Visualizing NASA’s Scientific Data

ArcGIS Multidimensional

Mosaic Dataset Indexing

HDF/netCDF/GRIB Data
Warehouses

* Aggregate (mosaic) spatial, time, and
vertical dimensions

Mosaic Index
OBJ| Raster | Fome Varlable * | Standard Time|
cRaster | hycom glb_regod1 nc water_temp 0 | water_temp | 5172013
Raster ' hycom gib rego01 nc water temp 1 | water_tamp | 51172013
1| <Nastar | hycom gib_segpdl nc water_temp 2 | water_tamp | 51772013
4 | <Ragier | hycom gib regodl nc water temp 3 | wates lemp | 5/17/2013
5| <Raskyt | hycom_gib_regpl1 nc water_temp 4 | witer_lemp |5117/2013

Publish ArcGIS Image Service

Raster Functions

e On-the-fly Computmg. N 5.._}@ —
¢ Image Processing (NDVI, pansharpen, e o
image classification, etc.) .
e Raster Calculator (Convert Celsius to e e
Fahrenheit) U domarnd
e Processes the pixels that are requested B 25«; Fanaeo.
e Can be chained and avoid intermediate me-
results
Croats Wirter Minimum Temperstire Tiome Serms 1870 - 2009
- . e
®HESEE®T ——— W
’/,f ST, L e - G—

= ‘ .
| S
- e e e =

T g g S gt § [Aey—— i e e e =

Usable by ArcGIS Platform

Visualization

e Visualize temporal change of a variable

e Visualize a variable at any vertical dimension

e Visualize flow direction and magnitude variables




DISCOVER-AQ Proof of Concept

. Deriving Information on Surface conditions from Column and Vertically
Resolved Observations Relevant to Air Quality (DISCOVER-AQ)

. NASA began a multi-year airborne field campaign in 2011 to distinguish
between pollution high in the atmosphere and that near the surface where
people live and breathe.

. Detailed observations of air pollution from the surface up into the atmosphere
will help improve the capability of future satellites to monitor air quality around
the world.
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Experience Being Phased Out

MK
(LB

Ostallom?

SCIENCE

d ATMOSPHERIC
DATA CENTER

Select parumeters und press Subiosit
(et s ALL types)

Geomelry

Parameters for Solar Cowking

Parameters for Sizing and Pol
Pamel
and for Solar Thermal Applica

Sodar Geometry

Parameters for Tilted Solor Pa

Parameters for Sizing Battery ¢
[ Miniemum ay
Honzontal 1
| Cquevalent ¢

il A SN Dexxod Lowasan Meutacy Muthedalogy

Paramaier
nite. L‘lhﬂn’um

NASA Surfuce meteorobogy and Solar Energy « Choices

Latitude 27/ Longloude <77 win chosn

Subenif Reant |

Latrtude and longiude tanter and boundarier)

ATMOSPHERIC
d SCENCE NASA Surface meteorology and Selar Energy - Avallable Tables
DATA CENTER

Latitude 37/ Langitede -77 was chosen,

Ehkevaooa: 13 meten
avernged trow v
USCS Groeose

igitel clevatios model

Grometry Information

Nochem boundary
n
Comer
Westerns boundary Latitude 37.€ Eae m.;n.uumn
o Longitade 765
Scthetn boundary
7

Show A Lecatien Map

Parameters for Sizing and Pointing of Solar Panels and for Solar Thermal Applications:

Monthly Averaged lasedation Incident On A Horizontal Surface (KWh/im® day)

Lat 37 = > 7 Annual

Low-T) han  Feb  Mar Apr May Jum bl As Sp Oa Nov Dec (IR

22-year Avenage 232 0207 44 396 SST  S96 ST Som (448 iM 284 M 410
And Maxk From Monthly Averaged Tnsedation (%)

: o Feb  Mar Apr May s Ml Aug Sep O Ny D
Miniruo <13 2 42 L) 9 2 14 -7 14 22 2> 21
Maximum 1] 15 15 o 1 12 A 12 15 24 17 13

Larameter Defimition

Monthly Avernged Diffiese Radiation Incident On A Horlzontal Surtace (kWhim? iday )

g Jan  Feh Mar Apr Muy Jun Ul Aup Sep Ot Nov [Dec :'\"l"““:;c
22.ycar Average 058 I8 1S5 200 28N 240 X 203 100 12N 08y Oom I 68
Mitmm 083 1107 142 (1A 20K 227 (224 1200 [ 153 G 0] (072 1.49
Maximum DU 10 16d 208 234 2583 1245 219 19% 138 098 os | 69
22.ycar Average K 047 04X 050 0% 0% 051 0S 0489 DSE 08 D30 04x 0%
Minumum K D40 038 043 04) 0AS 045 043 041 041 042 OW 0N 0.50

Manimm K B52 1085 057 038 056 057 056 0SS 05X 066 DS 0S8 (057

Predication Of Worldwide Energy Resources

HOME GALLERY MAF SCENE GROUPS MY CONTENT MY ORGANIZATION

(POWER) GIS

Experience Being Phased In

P L

-
18 e rsone <]
™ — e 4 Onmann & b Cm—y
ASDC Geospatial Portal B e
) o - e e . —
i = oo
Featured Maps and Apps Fore S -

22 Year average of Surface
meteorology and Solar

The Atmaspheric Science Data Conter (ASDC) at NASA L i | \
NASA Earth sclence data In the areas of radistion budge ! M ul

The Data
Global Chan

Observing ¢

Daily Average T o e — -
at 10 Me

-

4}

= EJ power_toolbox
: EP POWER.pyt

= &- Data Access
_Sven_. . ann 5 Single Point
& % Solar Tools

https://asdc-arcgis.larc.nasa.gov/sse .,



Native meteorological model
data is ingested and
processed on a recurring
cycle and stored.

Native solar model data is
ingested on a recurring cycle
and averages greater than
daily are processed and
stored.

Data is served to users via
OPeNDAP and Esri ArcGIS
Server (Image Services,
Geoprocesing Services).

Users can access the data in
commercial and custom
applications via Desktop,
Tablet and smartphone
technologies.

9‘;‘7 Native Gridded Data Not
‘\b, Model Data Distributed*

* Data may become available in future depending on resources and user requirements.

NASA POWER Data Processing & Distribution
Q‘h\
&

MERRA 2 o=

Q‘ B
iy O

GEOS5.12.4 i

Monthly
Average By Year

Lucal Solar

Coordinated
Unmewrial

‘OPeNDAP

Monthly Anmual Avarage

By Year

Average Ny Year

Lucal Solar
Tame

CERES FLASHFIlux

2H-3C
Data Data ® Recurring Server with . Web Users Ac_cess On
Distributed Stored Python Scripts Enterprise GeoDatabase Server Responsive Platform

Icons Source: http://www.flaticon.com (Creative Commons 3.0)



NASA ASDC ArcGIS Portal

Increasing the discoverability of data, services, maps, and apps

“+ EARTHDATA

Examples of Variables Available for Initial
Release (Daily and Long Term Averages over a
22 year Period):

. Global Horizontal Radiation

. Diffuse Radiation

. Direct Normal Radiation

. Latitude Tilt Radiation

HOME GALLERY MAP SCENE GROUPS MY CONTENT MY ORGANIZATION NASA~- Q

ASDC Geospatial Portal

Eestone Misps and feps «  Clear Sky Insolation
| ™Y " *  Top-of-Atmosphere Insolation
cumatotopies «  NO-SUN or BLACK Days

% clmage Service

. Air Temperature
. Relative Humidity
. Atmospheric Pressure
. Earth Skin Temperature
The Atmospheric Science Data Center (ASDC) at NASA Langley Ressarch Center is responsible for the processing, archival, and distribution of
NASA Earth science data In the areas of radiastion budget, clouds, aerosbls, and tropospheric chemistry, [ ] H eati n g Degree Days Be I OW 18C
e Cooling Degree Days Above 18C

Prove e Of Waridnede Exvryy he
l Surface metnorology and Sokar Energy v.6

22 Year average of Surface Daily Average Temperature Daily Averaged Surface POWER SSE
meteorology and Solar at 10 Meters meteorology and Solar

The Data Center was established in 1991 to support the Earth Observing System (EOS) as part of NASA's Earth Science enterprise and the U.S
Global Change Research Program, and Is one of several Distributed Active Archive Centers (DAACS) sponsored by NASA as part of the Earth
Observing System Data and Information System (EOSDIS).

https://asdc-arcgis.larc.nasa.gov/portal nGEOPLATFORM.gov ArcGIS LIVIng Atlas

= NASA Officlal: John M. Kusterer E
* Site Curator: NASA Langley ASDC User Services - Contact Us _— -
« NASA Privacy Statement, Disclaimer, and Accessibility Certification S — -

» Copyright Information
* Last Modified Date: July 8, 2015



Increasing Accessibility and Use
of NASA Earth Science Data in Geospatial
Applications

NASA Atmospheric Science Data Center (ASDC)

Matthew Tisdale, Booz Allen Hamilton (BAH), matthew.s.tisdale@nasa.gov
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