- +I
édesri

Improved Cloud Raster Format for
Multidimensional Raster Storage and Analysis
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Imagery in the ArcGIS Platform

Any device, anywhere SYSTEM OF ENGAGEMENT
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Data and Requirements

Oceanography

+ Seatemperature Earth Observation System

- Salinity . Landsat
. Ocean currents * Sentinel
* Worldview
- Algal blooms « Pleiades
« MODIS
Meteorology . Etc.

- Air temperature
X * Atmospheric moisture
* Wind speed m

Data volume is large spatially and long temporally
- Require efficient data model and analytical methodology

Climate
* Soll moisture
 Seaice
* SNow cover

Weather Forecasting

 Temperature
* Humidity \
* Precipitation &
* Dew point




Multidimensional Raster Data Model in ArcGIS
Local or in cloud

» Multidimensional raster object 3 ___-__i__i___-__i__i mdRaster = arcpy.Raster(“temperature.nc”, True)
- One or more variables T mdRaster.mdinfo
- Variable is 3D/4D (X, Y, time, depth) I mdRaster.save(“c:/data/mdraster.crf”)
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- Pixel can be one band or multiple bands %% —
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B Virtual Image Cube) Persisted Image Cube
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L
Example: Landsat Explorer
Landsat Explf)rer Rendering: Agriculture ImageryDat:june24.2019 : ) 7 ;s»gn in f » P
Mosaic dataset to manage images |
Reference pixels on disk
Support Add, delete, update a

Support
Query with time

o

W C

On demand processing

Agriculture

e Infrared
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wha Burn Index

Urban Index



Example: Sentinel-1 Africa Data Cube Application
Volta River area in center Ghana
Ghana Serltjl!'el 1 Change Detection V2  image pote: mm. 14, 2018 vs December 14 mr,

G %

Choose your imagery.

K

Laye

- Mosaic dataset points to Africa
data cube

Choose two different images to compare.
Primary Image : October 14, 2018

“w A

ge : December 14, 2015

- using custom python raster type
- RGB is created as VV, VH, VV/VH

i

Configure change detection.




Multidimensional CRF

Support cloud storage and file system

- Optimized format for distributed read/write

- CRF structure

- Folder based and organized as bundles
- A bundle contains many tiles
- Compressed
- LERC
- Multidimensional CRF structure
- Each variable is a folder

- Stores a transpose

[ ROD0OCO030, burkie

LY RODOOCO040, buridia

[ ROD0OCO0ME. burdbe
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Multidimensional Raster Computing

Analyze time series imagery and predict future
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CRF — Used in Raster Analytics in Cloud

An example

ArcGIS Enterprise O
Amazon

Input data Size 397GB Output: LandCover stored as CRF in Cloud

T

100 billion pixels!

1 hour 13 minutes

10 — 20 core Amazon instances

Processing




Multidimensional CRF Example - Sea Surface Temperature Anomaly

Input

mean

Anomaly




Multidimensional CRF Example - Sea Surface Temperature Trend Map

| - Mean: 0.003




Multidimensional CRF Example — Daymet 35 Year Daily Temperature

- CRF with transpose

- Temporal profile
- 3 seconds on local file
- 6 seconds on S3

Map IntegrationDemo24 - Map] - ArcGIS Pro

Edit Imagery Share Time

5/30/1981 5/31/1981

N|

ver StdTime X
[ properties |lls Export Filter:

Change in Maximum Temperature over StdTime

# Location - tmax

Maximum temperature

-20
2/1/1980 12:00:00 AM 2/1/1990 12:00:00 AM 2/1/2000 12:00:00 AM 2/1/2010 12:00:00 AM
StdTime
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