


What we will cover today

 Scientific Multidimensional data

* Using Scientific Data in ArcGIS

* Ingesting and Managing
* Visualizing and Analyzing

* Disseminating and Consuming

* ArcGIS is an Open Platform

* Application(s) and Use case






Diverse Scientific Multidimensional Data

.0
- &yesri
Oceanographic Meteorological Terrestri&l @ ¢y
« Salinity « Temperature . ;,, \ N
» Sea Temperature « Water Vapor/Precipitation * ND\V = \
: : : W
« Ocean current « Wind speed/direction * Lanc



Challenges

Manage Analyze
—
S
O3 = O
N~ =)
variety of formats portability

volume & velocity scalability

redundancy reproduci







Multidimensional Mosaic Dataset
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ArcGIS Multidimensional Data Model

Multidimensional Mosaic Dataset in Geodatabase A e

- Ingest variables from netCDF, HDF & GRIB using raster types
- Aggregate multiple variables, multiple files

- Support on-the-fly processing
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Raster Types for Multidimensional data

data on disk
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Creating a Multidimensional Mosaic Dataset

Using Geoprocessing Tools

Raster Type Properties
- Create a empty mosaic dataset

General

- Add select variables Processing Seserpton

Variables
Lalinity (depth=40, fime=25)

Water Surface Elevation (fme=25)

Water Temperature (depth=40. fim...
Eastward Water Velodty (depth=40....

MNorthward Water Velodty (depth=4...

Parameters | Ervironments

Output Location Mosaic Dataset > Angle Reference System
Dernc_|5.gdb ncom

Mosaic Dataset Name Raster Type
ncorm MetCDF [] Copy original dimension values

¥ Interpolate irregular data

Coordinate System Input Data

GCS_WG5_1984 Folder

Product Definition
Mane

Cancel

et DatatScientifich CFSRh\sea-ice
* Product Properties

* Pixel Properties
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Slicing your data

*Slicing -

Variables

* By variable, using variable selector

Multidimensional Filter

* By dimension using Select by Dimension Geoprocessing tool

*Visualizing
* Time slider
* Range slider
* \Vector field renderer

Copyright © E



Raster Analysis

Geoprocessing Tools (GP)
® Tons of GP tools

management and analysis.

Dynamic On-the-Fly Processing using Raster Functions

® Manage and analyze large collection of rasters on the fly as t
and viewed

® Quick and save time by not required to write the processe

® Functions can be applied to various rasters (images) |
® Raster dataset layers
® Mosaic datasets
® Image service layers

http://pro.arcgis.com/en/pro-app/tool-reference/data-management/an-overview-of-the
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raster|function

k raster-valued transformation
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on-demand processing
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Chaining Raster Functions

Elevation
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Soil Type
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Raster Function Templates
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raster variables
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A portable & reusable chain of raster
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Raster Function Template and MD: GroupName and Tag

Mosaic Data must contain:
® Field stored with variable names (tag)
® Field defines groups(GroupName)
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Applying a Raster Function Template to Mosaic Dataset
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} Processing by group

Apply RFT to Mosaic Dataset:

Process each row
Process each group






Disseminating

—
.

Desktop Web  Device

e O = oy

professional :
geospatial analysts o

.':o':l
0 -

I

multivariate multidimensional
mosaic dataset

@3@ 3%



Serving Multidimensional Data

Multidimensional Image Services

Serve data (not a picture)

ArcGlS -~ My Map

® LERC compression to maintain data quality -
® Perform analysis and analysis through the web > @ &

Contents

Multiple clients:

® Desktop clients

® Web Map Viewers
® JavaScript etc.

®* WMS/WCS

® Time=t1&Elevation=z1
® DIM_Time=t1&DIM_depth




Sharing data & information products

Mosaic Dataset > Share As Web Layer

Share As Web Layer ? + 0O X

Share Raster Data As Web Layer

Share As Web Layer ? v 1 X

neral | Configuration | Content

Share Raster Data As Web Layer
Data ©@
(® Reference registered data Geﬂe;’a ’ Conflg u ratio n ‘ Coﬁteﬂt

QO Copy all data

Layer Type ©

Layer(s)
& |magery
Additional Layers

[] 28 WMS

] B wcs

Enable access to a dynamic representation of your information product as an inmage seroi
Copyright © Esri. All rights rese



Consuming your services

®In any ArcGIS application or any WMS client

®*Inaweb 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

® Custom web apps using ArcGIS API for JavaScrip









ArcGIS is an Open Platform

Configurable

Open Specifications
Open APls

Open Standards Open ArcGIS
Open Data Platform
Open Community

Open Source Scalable Deployable

Customizable



Scientific Data Interoperability in ArcGIS

Serving
®Ingesting many scientific data formats

® Supporting common scripting

language in scientific computing Ingesting

®Support OGC specifications in serving
scientific data through web

Computing



Scientific Data Formats

* Support multidimensional raster formats
* NetCDF
*GRIB 1 and GRIB 2
*HDF 4 and HDF 5

*Use Open Source GDAL

* Extendable by developing custo
driver



Scientific Data Formats - HDF

*HDF4
* Support HDFEOS4

* HDF5
* Support HDFEQOS5 (for HDF5)
* Support some custom CF style HDF5
* SMAP
* Will provide generic support for



Scientific Computing
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* Perform scientific computing using Geoprocessing to'jL
* Extendable by creating a custom Geoprocessing "
* Performing scientific computing using Raster Function
* Extendable by developing a custom python raster \
* Support Python Scripting
* NumPy
* SCiPy



Serving Scientific Data

* Serve gridded raster data as image service with
* WCS |

* WMS
* Dimensional query of Time and Depth



Few Take Away

1. Mosaic Dataset is a robust data model that allows you to manage your large
collections of scientific multidimensional data

2. Raster function(s) can help with your efficient on the fly computing that saves Time
and Resources

3. Mosaic Dataset is a quick way to build the live web service

4. Make your scientific data and research output usable with repeatable workflow to
your larger community

5. ArcGIS is an open platform that provides opportunity to expand the capabilities to
collaborate and support your work



Want to learn more....please join these sessions:

Scientific and Multidimensional Raster Support in ArcGIS (SDCC Room 17A)
When: July 12, 2017 8:00-10:00 AM.

Raster Analytics-Envision Center Presentation (SDCC: Envision Center 1)
When: July 12, 2017 2:00-3.30 PM

Image Management using Mosaic Datasets and Image Services (Room 3).
When: July 13, 2017 8:30-9:45 AM

Session 2084: Weather, Forecasting, and Radar Site-selection (Room 29 A/B)
When: July 13, 2017 10:00AM-12PM.



Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

A = 11:29 AM % 68% 1M

esri events

Esri

User Conference

July 10-14, 2017

San Diego, CA |

Esri Education '

GIS Conference

July 8-11,2017

Marriott Marquis & Marina

San Diego, CA

Esri Imaging
& Mapping Forum

July 8-11,2017
Manchester Grand Hyatt Hotel -~ #
San Diego, CA =

Esri National Security
and Public Safety Summit
July 8-11,2017

Hilton San Diego Bayfront

Select the session
you attended

App Store eeooo 7 11:29 AM 68%

= My Favorites

1PDT

Immersive Data Visualization with
Virtual Reality: Stepping Inside
Volumetric & 3D Data

Working with Scientific data in the
ArcGIS platform

WED JULY 12
1 PDT

Scientific and Multidimensional Raster
Support in ArcGIS

ni

1-3 1PDT

Harness the Power of Raster Analytics
to Make Informed Decisions

4

Scroll down to
find the survey

@ App Store escco = 11:31 AM 68% I+
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Working with Scientific data in the
ArcGlIS platform

SDCC - Esri Showcase: Interoperability and Standards
Theaterette

Add Reminder

Jul 11, 2:30 PM - 3:15 PM PDT

SPEAKERS

Sudhir Shrestha
it

SDCC - Esri Showcase: Interoperal

Complete Answers
and Select “Submit”
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