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Cloud Integration for EO-1 - Overview

Hyperion and ALI External users, NASA Investigators
evel O Processed especially international
data from GSFC, (e.g. disaster workers) Technologists
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Transformation to On-Demand Product Cloud Part 1

Processor

EO-1 Level O
Server

J

EO-1 Data Product Pipeline

Storage — 1 year
Hyperion & ALI Level 1R

EO-1 Level I
Processor

Atmospheric Correction

EO-1 Hyperion
Algorithms

FLAASH Service

[Storage — Available]

Hyperion Level 1R
ALl Level 1R

EO-1 Hyperion
tmospheric Correction
ATREM Service

WCPS Algorithm
Generation Service

J ’ algorithms T

Geospatially
Corrected

WCPS Runtime

v v

Service

Hyperion Level 1G

Service
Storage — 1 year
Hyperion & ALI Level 1 \1, 't‘

]’P

and Level 1G AC

ALl Level 1G

Correction — FLAASH

EO-1 ALI Atmospheric
Service

]

Hyperion & ALI Level 1G

Storage — 1 year
User Defined L2
Products

Storage — 1 year

[

Select
algorithm &
data to run
against

Generate a
new product
with this new
algorithm




On-Demand Product Cloud Part 2
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Detail of P

rocessing Image Data in OCC

Open Science Data Cloud

7

Storage — 1 year

Hyperion & ALI Level 1R
\_

7

J

Storage — 1 year
Hyperion & ALI Level 1G
\. y

N

Storage — 1 years
Hyperion & ALI Level 1R

~\

~\

-

M

_-I F_
HBase storage
of multiple
missions over

multiple days

Hadoop / HBase
Partition into Cloud Cache

.‘ Suitable for

\ Google Earth / Open Layers)

\. J

and Level 1G AC

\. J

Storage — 1 year
User Defined L2
Products
e.g. EO-1 Flood Mask

&

Web map
Service
(WMS)

Phase 3 Add Elastic Cloud Ongoing April 2011




";Eﬁa} triggered requests for
- " satelliteima ery in
! e A i i i L

r-..] L'-:,i P based sa“telllte

SR L taskingtool | &% & i
1 I:I"IlI ! ':-. - i i 7 il 5 .I .I. I...
Flood . - Ground flood
alerts measurements
to users to validate model e
Compare to
history
- -

P |

o | Planning

Improved flood
ion model




~War Pilot

=

ning

=
=

._'-__,:--.

fade L —

17
*
D-Rnbma.f
3 f

US Depd af Staln Geng

Shanalumono
River Gauge Station

= if g




1 <y == Earlyuseralert

‘"""Qand Cﬂordmatlon
System- (Ba sed‘j‘”’“\




Experimental Namibian Flood SensorWeb

Flood Dashbhoard

-- Mamibia Flood SensorWeb

¥ River Stations
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Note blue bars indicating
a surge of rainfall upstream

Then a flood wave appears
downstream at Rundu river
gauge days later
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Namibia Short Term Pilot for 2010

» Colored areas represent catchments
where rainfall collects and drains to river
basins

* River gauges displayed as small circles
» Detailed measurements are available on
the display by clicking on the river gauge
stations.

» This display can be viewed and
manipulated at:
http://geocbpms.geobliki.com/namibia
and
http://geocbpms.geobliki.com/namibia?2



http://geobpms.geobliki.com/namibia�
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Shanalumono River Gauge Station and Community

Prone to Flooding




Experimental Namibian Flood SensorWeb

Test View of Envisat & EO-1 Overlay Images
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Status as of 3-24-11
fem |status

Port Flood Dashboard to Single Virtual Machine in Full Complete
Environment Upgrade

Integrate MODIS Daily Flood Extent Overlay April 2011

Display Joint Research Center River Watch AMSR-E April 2011 (display portion
based 2 sigma River Flood Trigger
(triggers will be used later to auto-trigger EO-1)

Integrate Radarsat Flood Extent Overlay May 2011

Integrate TRMM based Rainfall Estimate Overlay June 2011

Rework River Gauge Plot Widget Sometimes between April-June 2011
Multi-Virtual Machine Load Balancing Summer/Fall 2011

EO-1 Flood Extent Overlays TBS



Estimated Rainfall Webpage Based on TRMM Data

» Experimented with various
hydrometeorolgical
information for flood
forecasting models

» remote sensing

» rainfall estimates

» 24 February 2010
» NASA Servir Africa
» redis>35mm




Experimental Global TRMM Based Flood Forecast
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Experimental Flood Extent Data Product Derived from MODIS
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First product out of automated MODIS flood extent map pipeline
prototype. Used data from March 2009 when large floods
occurred to test.



S Daily Flood Extent
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Sample of Planned Addition of Higher Resolution Flood Product
Overlay Using EO-1

EO-1 Land Cover Land Use Change
ALI Imagery of Australian Flood (Mar. 2009)
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Mock up of Revised River Gauge Plot Page
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Sample Display of Multi-year Satellite Measurements (in month of March) of
Katima Mulilo Linked to JRC Via Namibia Flood Mashup
Based on Terra AMSR-E Microwave Instrument
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Sample Alert During Pilot

Namibia daily flood bulletin 03 March 2010:

There have again been heavy rains in parts of the Zambeazi
catchment. See attached NASA map. The waterlevels at
Chavuma started rising again. See attached graph. Our
forecast remains that the Katima Mulilo waterlevels are
heading for 7 m by mid-March 2010. For perspective, the

flood would be:
similar to 2007
higher than 2008
lower than 2009

But much will depend on the rains and the catchment
response in the coming weeks.



Sample Time Sequence Flood Map Generated by
Unosat, Derived from Multlple Satelllte Data Sets
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Conclusion

Combining SensorWebs with an elastic computation cloud enables surge
capacity for disasters by enabling parallel processing of various algorithms and
other processes within the cloud

Elastic cloud provides work space for user to customize their experience instead
of preset outputs

Elastic cloud allows capacity to expand and contract server capacity to fit current
user load
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