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* Cloud Computing
 The CUAHSI HIS

— A Services-Oriented
Architecture Based System
for Sharing Hydrologic Data

 HydroShare

— A Web-Based Collaborative
Environment for the Sharing
of Hydrologic Data and
Models




What proportion of your research time do you
spend on preparing or preprocessing data into
appropriate forms needed for research purposes?

>75 % None

http://his.cuahsi.org/documents/HISStatusSept15.pdf



Do you have the access or know how to take advantage of
advanced computing capability?

Researchers
* Experimentalists
* Modelers
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Cloud Computing

Storage

Services

Computation

Wikipedia: Cloud computing is the use of computing resources
(hardware and software) that are delivered as a service over a
network (typically the Internet)

Google, Amazon, Microsoft, Apple, DropBox XSEDE, Condor, BOINC



Cloud Services-Oriented Architecture
Paradigm of the World Wide Web

Catalog
(Google)

Web Server
(CNN.com)

Browser
(Firefox)
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CUAHSI Hydrologic Information System: A
Services-Oriented Architecture Based System for
Sharing Hydrologic Data

HydroCatalog
Data Discovery and
Integration

WaterML,
Other OGC
Standards

HydroServer HydroDesktop
Data Analysis and

Synthesis

Data Services
Data Publication
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Data Searching — What we used to have to do

Searching each data source separately
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What CUAHSI HIS enables

generic

—
request

Michael Piasecki
Drexel University

Searching all data sources

GetValues

collectively

GetValues

GetValues

GetValues Q

> .’;;Amerilﬂux m E

GetValues

GetValues

>

GetValues

GetUnlues




HIS Example.
1. Delineate Watershed using EPA Web Services
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http://www.epa.gov/waters/geoservices/index.html

2. Search last 22 years for all data in buffer around watershed
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3. Download and plot data from multiple sources

I

T ————SSSSSSSSSSSS

FEN =

——

__File Search  Extensions  InterpolatonTool ~ Table = Graph | Edit  HydroR ~ HydroModeler  Help

Map
10O 8 L d 08 & sl @

o @

TimeSeri Probability Hi B hisker S Plot T’ Coll Show L d Refresh Ful Date
imeSeries | Probabili istogram Box/Whisker Summary ot Type Segt")r:g ow Legen End efre Eange
Plots { TSA Probability Plot Options ‘ Date Time ‘
time series ax e 2000 i
[ Refresh | [ Check All | [ Uncheck Al | [ Options... | o ] I
Selection Tool - 70 - -
@ ALL () Simple Fiter (©) Complex Fiter s 1 £
o) ] A
Check SeriesID VariableName Sit = ] o
) ) © 60 1 : - 1500 s
5 Discharge, cubic feet ... |L... c ! ) ' s <
[ |2 Precipitation, Increme... |L... *2 50 A I : g.
- - 1 i 1 -
L] Precipitation, Increme... | T... ' ] i } I o |
B |1 Precipitation, Cumulative | T... § 40 ; _ . ‘ L 1000 ";
[ |4 Snow depth, Continuous |L... S 30 4 : E : b
/o Temperature, Maximum | L... I.IU.I- 34 . ‘ ) 0) i
. ' A ; bt
[ E] Temperature, Minimum | L... :6_' 20 4 ; , b 2 & F E —- 500 g
O (e Temperature, Maximum | T... ‘g“ ] ) - ' . -
/|7 Temperature, Average | T... 2 10 — ()
1 |10 Temperature, Minimum | T... g N t
@ 0 J——— ] - 0
1988 1992 1996 2000 2004 2008 2012 2016
Date and Time
—e— TONY GROVE LAKE , Snow Water Equivalent, ID: 9
—»— LOGAN RIVER ABOVE STATE DAM, NEAR LOGAN, UT, Discharge, cubic feet per second, ID: 5
4
7 Tools [E]Legend | timeseries [ | \Map | Table',, Graph | Edit | HydroR | HydroModeler | v X

layer: Watershed Selected: 0 Ready.




4. Analyze with R using the HydroR plugin
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CUAHSI HIS: A common window on water
observations data for the United States unlike
any that has existed before

Storage in a community data
model

Publication from a server

Data access through internet-
based services using
consistent language and
format

Tools for access and analysis

Discovery through thematic
and geographic search
functionality

Integrated modeling and N
analysis combining
information from multiple
sources
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Looking to the Future
HydroShare - A web-based collaborative environment
for the sharing of hydrologic data and models
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Can sharing data and
models be as easy as
sharing photos on
Facebook or videos on
YouTube?

Can finding data and
models be as easy
as shopping on
Amazon?



HydroShare Functionality to be Developed

1.

A new, web-based system for advancing model and
data sharing

Sharing features to HydroDesktop

Access more types of hydrologic data using standards
compliant data formats and interfaces

Enhance catalog functionality that broadens discovery
functionality to different data types

New model sharing and discovery functionality

Facilitate and ease access to use of high performance
computing

New social media and collaboration functionality
Links to other data and modeling systems



Imagine the Possibilities Enabled by Cloud-Based
Systems

Collaboration

/W,

Analysis

Observers
and
instruments

Data

Models

HydroShare to support integrated collaborative analysis,
modeling and data publication

Publication,
Archival, Curation




Imagine the Possibilities Enabled by Cloud-Based
Systems

3. Discover and
Analyze/Model
(in Desktop or
Cloud)
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Publication,
Archival, Curation

HydroShare to support integrated collaborative analysis,
modeling and data publication




Imagine the Possibilities Enabled by Cloud-Based
Systems

4. Share the results
(Data and Models)

Analysis

Observers HydroShare
and resource Models
instruments store -

Publication,
Archival, Curation

HydroShare to support integrated collaborative analysis,
modeling and data publication




Imagine the Possibilities Enabled by Cloud-Based
Systems

5. Collaboration with
group using the
cloud system

6. Preparation of a

paper

Analysis

Observers
and
instruments

Publication,
Archival, Curation

HydroShare to support integrated collaborative analysis,
modeling and data publication




Imagine the Possibilities Enabled by Cloud-Based
Systems

Analysis

Observers
and
instruments

Data

Models

HydroShare to support integrated collaborative analysis,

modeling and data publication

7. Submittal of paper,
review, archival of
electronic paper
with data, methods
and workflow

Publication,
Archival, Curation

DataOne, EarthCube, ...



Imagine Cloud Modeling
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 Automated reasoning to couple models based on
purpose, context, data and resources




Another Example

Big snow year
Will my city flood?

Click to delineate watershed
(model domain)

Generate model package
from Essential Terrestrial
Variables

Generate suite of input
scenarios

Execute model and view
results




But there is more...

What if | could express my decision needs to the system
and have it reason and deduce which models need to
run, then configure and run them based on the inputs
available, precision needs and resources and time
available.
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Summary and Conclusions

* Cloud Computing and Data Services
— Community Participation
— Interoperability
— Standards
— Open Development
 CUAHSI HIS
— Enhanced Access to Hydrologic Data
— Combining information from multiple sources
* HydroShare
— A collaborative website for the sharing of hydrologic data
and models
— To expand data sharing capability of CUAHSI HIS

* Additional data classes
* Models, scripts, tools and workflows

— To boldly go where no one has gone before
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http://www.cuahsi.org/hydroshare.aspx

CUAHSI Conference on

Hydroinformatics and Modeling

July 17-19, 2013
Utah State University, Logan, Utah

NOW OPEN! Conference Registration and Abstract Submission

Abstracts Due: June 15, 2013
Registration Closes: June 30, 2013

For conference details, schedule, costs, presenter information, and logistics
http://www.cuahsi.org/WDCconf2013

Conference format includes

= Technical sessions on hydrologic information systems and hydrologic modeling

Hands-on training and workshops to introduce community to services provided by newly
established Water Data Center (WDC)

Planned sessions on using water data and information systems in the classroom

Questions on conference or registration? Contact kberry@cuahsi.org




