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What You Will Learn

* What is the CUAHSI Hydrologic Information
System (HIS)

— History
— Why people use it

* How to access data in HIS
 How to publish your data with HIS
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HIS Connects People with Data

 The CUAHSI* Hydrologic Information System
(HIS) provides web services, tools, standards
and procedures that enhance access to more
and better data for hydrologic analysis.

his.cuahsi.org

*Consortium of Universities for the Advancement of Hydrologic Science, Inc.


http://his.cuahsi.org/
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What is CUAHSI

Consortium of Universities
for the Advancement of Hydrologic Science, Inc

Formed in 2001 P4 N

Develops infrastructure and £ Atg‘?Sphe”C i
. . i ciences /i

services to advance hydrologic

science in US universities

www.cuahsi.org cUARs

v National Science Foundation
HIS Geosciences Directorate



http://www.cuahsi.org/

CUAHSI Member Institutions

112 North American universities, and 16 international affiliates



CUAHSI Hydrologic Information
Systems Project

David R. Maidment
The University of Texas at Austin
(HIS Project Leader)



HIS Team Principle Investigators
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CUAHSI HIS Development

2000 —— CUAHSI Regional Meetings

2002

2004
~HIS Pilot Project

2006

2008

-HIS Development Project
2010
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Please rank these four HIS service categories for helping you.
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Conclusion: Data services are the highest priority




Which of the following data analysis difficulties are most
important for HIS to address?

Tnronsistent data Farmats

N 7.1 % Inconsistent data formats
N 20,5 %% Metadata existencej/consistency
[C——118.3 % Irreqular timesteps

B 1 1.5 % Inconsistent spatial scales
[ 110.6 % Unknown or inconsistent units
B 7.5 % Inconsistent spatial extent
B 2.5 9% Mot applicable to my research

Tnronsistent snakial exkent

B 1.6 % Other

Priorities are:
- Data formats
- Metadata




CUAHSI Hydrologic Information System

Goal: Enhance hydrologic science by facilitating user access to more and better
data for testing hypotheses and analyzing processes

Models . i
e Advancement of water science is

critically dependent on integration of
water information

e |tisasimportant to represent
hydrologic environments precisely
with data as it is to represent
hydrologic processes with equations

UUUUU

Data bases Analysis



Data Integration

GIS Data

o ol

Weather and Climate Remote Sensing

Currently, the focus is on data from monitoring sites at point
locations.



The Result
 WaterML language for
describing water data

* National catalog of water
data sources Catalog

* Free software for data il o
access /

EZ\\




CUAHSI Water Data Services, April 2010

{\yr

Map Integrating
NWIS, STORET, &

A

47 public services |

) fi s STC
13,200+ variables ‘ W Climatic Sites
1.8 million sites The largest water data

22.9 million series catalog in the world

4.7 billion data values



2 services
7 variables

= 0-5
4,363 sites ® 5.01-25
] @ 25.01-50
11,484 series @ 50.01-75

9,493,968 records = "

@ > 100.01




Streamflow
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5 services

7 variables
6,613 sites
7,912 series
346,813 records

@ 1-10
& 11-50
@ 51-100
@ 101-200
() 201-500

() 501-1000
) 1001- 2000

) 2001 - 5000
) 5001 - 10,000
O 10,001 - 20,000
O:= 20,001




Water
Temperature

6 services

11 variables
11,158 sites
22,953 series
1,546,841 records




Dissolved
Oxygen

5 services

18 variables
10,823 sites
21,655 series
930,571 records




Bacteria

1 service

21 variables
4,801 sites
15,483 series
297,849 records




Nutrients

1 service

25 variables
5,635 sites
52,396 series
856,194 records




3 services

7 variables
6,228 sites
16,576 series
785,650 records




For more on the HIS Story
is.cuahsi.or

|

C U AH S| GUAHSI's Hydrologic Information System (CUAHSI-HIS)
provides web services, tools, standards and procedures

that enhance access to more and better data for

hydrologic analysis.

Sharing hydroiogic dat:

Components Community pg ications !5 U Contact U Custom Search | Search HIS

The CUAHSI Hydrologic Information System (HIS) is an internet-based system for Juick Cinks
sharing hydrologic data. It is comprised of databases and servers, connected through HydroDesktop o LI e ——
web services, to client applications, allowing for for the publication, discovery and HydroExcel Services Vocabulary

access of data. HydroGet + ODM Database * HydroTagger
FetchWaterML » HydroServer & HIS Central

Key Components of CUAHSI-HIS: W N

Hydrologic Data Needs Survey
H Is central Help us help you, by filing out our Hydrelogic Data
Publication, Discovery, Access and Analysie Needs Survey.

Data DISCOVE‘W Thiz survey follows on to those conducted in 2004 and
2005. Results of these surveys have had a significant
influence on the direction of this project

Hope to see you at the Water Data Service Workshop,
July 24-22, 2010

Thiz workshep iz an introduction to the CUAHSIHIS web
service approach to sharing and accessing hydrolegic data,
including the key tools and technologies: HydroServer (store
and publizh), HIS Central (cataleg and =earch), and
HydroDesktop (access and analyze). The workshop follows
the CUAHSI Biennial Colloguium in Bolder, CO.

HIS at the AWRA Spring Specialty Conference: GIS &

HydroServer Data Services HydroDesktop fater Resources Vi
and other clients The keynote by ESRFs Jack Dangermoend described how
Data Publication Water and Spatial Data ESRIis integrating HIS technology into their new products.
Data ACCQSS There was also a number of other HIS related presentations,
and we had demos and more at the CUAHSI booth at the
conference on, March 28-31, 2008, and the workshops that
followed it on April 1-2, in Orlando, FL.

rET— O 7|
Done -



http://his.cuahsi.org/
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Web Paradigm

Catalog

Web Server Browser
(CNN.com) (Firefox)




Services-Oriented Architecture for
Water Data

HIS Central

Data access

HydroDesktop

HydroServer




HIS System Overview

USGS
1, HIS Central PuEstEE
0-33 Web Catalog

° Service

Hydrologic

% _":_ UAHN Ontology
Registration w— o -
Unive rsity s i
| Data Access _
Data Discovery
HydroServers

[y, ¢

2 %

Users

o

(HydroDesktop)



Water Data

Water quantity




Point Observations Time Series

Streamflow (cfs)

20000
18000
16000 -
14000 -
12000 -
10000
8000
6000 -
4000 -
2000 -
0
6/28/2002  7/2/2002  7/6/2002  7/10/2002 7/14/2002 7/18/2002

A point location in space A series of values in time



Sources of Observations Data

&

Chesapeake Bay Program

National
Atmospheric
Deposition Program

oo Bl

A STATE

UNIVERSITY

purncls etk OO Whesp Dy g ool M0 8

The University of Montana,

Missoula

Santa Fe River

-
sthe

.....................



Getting Water Data (the old way)

Different Query Pages Different Query Responses

¥)UsGS surface-Water Daily Data for the Nation - Mozilla Firefox =10] x| ¥IMozilla Firefox (=]
File Edit \Wew History Bookmarks Tools  Help File Edit Miew History Bookmarks Tools Help

[apu) oooos oooorL ageE HEIYIL ,  TEEL [TTIEX LIy d
as gooss goooz Gage height, feet [(Mindimnm)

as 0ooss oooo3 Gage height, feet [(Mean) |

National Water Information System: Web Interfasce

L Approved for publication -- Processing and review co
P Provisional data subject to revision.

USGS Surface-Water Daily Data for the Nation

#
#
#
#
# Data-value gualification codes included in this output:
#
#
#

Surface-water daily data example. agency_cd Site_no datetime 01 00010 _0oo11 01 o0
S= 15=s 16d 14n 10=s 14n 10=s 14n

Select sites which meet all of the following criteria: UsGs 08158000 2007-07-18
Define one or more values for esch of the following site-selection criteria: --- or select new criteria 1sGs 08158000 Z007-07-19
2 Site Number - anter 3 Tul o [P0 5 P = £ T3G3 05155000 Z007-07-20
—_ p ©JIEPA = STORET > Stations by Organization and Station ID - Moz =1oxl S D3 15000 O07-07-21
2 Site type - o= File Edit Yiew Hitory Bookmarks Tools  Help UsGs 08153000 2007-07-22
U.S, ENVIRONMENTAL PROTECTION AGENCY - USGS 08158000 200'?—0'?—23
U3Gs 05155000 Z007-07-24
e ——r— = USGS 08158000 2007-07-25

T3G3 i e .

A Available parameters

' 0515770
¥ Mozilla Fi =
Stations by Organization and Station |0 (stormod_) | | DMozilla Firefox =10l x|
=elecl one or mare S

N File Edit Miew History Bookmarks Tools Help
Water Level/ Flow Paramel 583100

T SO U T AT ~ [ L LY 7 U T 2 LAt eI ITT - |
re " . # by Telecian Omanizalon and & St arch Tyne, e enki 3 Starch SHing and click 'Gearch Shalr” = COrgamzationFormalName >Texas Commission on

3 n faw, m | L Environmental Quality</OrgamzationFormalName=
r Select an COrganization

<fOrgamizationDe scription>

search Tips — <Activity>
Sy Shlon o = <ActivityDescription>
:::::z:: ':: =ActivityIldentifier> 10001684 </ ActivityIdentifier=
SeleciShalon Allas Type ISTANDARD Lock Up I <ActivityTypeCode=Field
WaeriObs</ActivityTypeCode>
———| <ActivityMe dialN ame > Other</ActivityMe dialN ame =

<ActivityStartDate=2005-09-27<fActivity StartDate>
<ProjectIdentifier>24</ProjectIdentifier>
=fActivityDescription=
— «<MomnitoringLocation>
_|;| “MonitormgLocationldentifier> 1136 2</MonmtormgLocationl dentf -
»

AN e Tt BT TTTET AT 5 T b WTT A I
<| 3

| |




B, UNIVERSITY OF MINNESOTA

What's inside

About Us
Personnel
Research

Facilities

Publications
Awards

Seminar Series

External Academic Review
Board

Prospective Students

SAFL Home

Related Links
NCED
Dept. of Civil Engineering

Dept. of Geology &
Geophysics

Feolnav. Fvolution. &

Web Pages and Web Services

http://www.safl.umn.edu/

One Stop | Directories | Search U of M

ST. ANTHONY: FALLS

LABORATORY

ENGINEERING, ENVIRONMENTAL, BIOLOGICAL,

AND GEOPHYSICAL FLUID MECHANICS

¥

Summer interns Daniela Martinez and Viviana Berrios measure
rock size on the Sandy River in Oregon, where they
conducted field research relating to the removal of the
Marmot Dam. To learn more about other research conducted
by our summer interns, please click here.

For previous Research Spotlight pages, please click here.

Who We Are

SAFL is the world's only fluid-
mechanics laboratory that uses
a natural waterfall as its prime
water source. For nearly 70
years researchers from around
the world have been visiting our
unique location on an island in
the Mississippi River to conduct
research for developing
innovative and sustainable
engineering solutions to major
environmental, water-resources,
and energy-related problems.
We would like to extend our
warmest invitation to visit our
facilities and talk with our
research staff and students.

SAFL is also proud to be the
headquarters for the National
Center for Earth-surface
Dynamics (NCED), an NSF
Science and Technology Center.

Uses Hypertext Markup Language (HTML)

http://his.safl.umn.edu/SAFLMC/cuahsi_1 0.asmx

WaterOneFlow

Developmental service. This service is internal CUAHSI use, and evaluation.

The following operations are supported. For a formal definition, please review the Service
Description.

e GeitSiteInfo
Given a site number, this method returns the site's metadata. Send the site code in this format:
‘NetworkName:SiteCode’

e GetSiteInfoObject
Given a site number, this method returns the site's metadata. Send the site code in this format:
‘NetworkName:SiteCode’

e GeiSites
Given an array of site numbers, this method returns the site metadata for each one. Send the
array of site codes in this format: "NetworkName:SiteCode’

® GetSitesXml
Given an array of site numbers, this method returns the site metadata for each one. Send the
array of site codes in this format: "NetworkName:SiteCode’

¢ GetValues
Given a site number, a variable, a start date, and an end date, this method returns a time
series. Pass in the sitecode and variable in this format: 'NetworkName:SiteCode' and
‘NetworkName:Variable'

e GetValuesObject
Given a site number, a variable, a start date, and an end date, this method returns a time
series. Pass in the sitecode and variable in this format: 'NetworkName:SiteCode’ and
‘NetworkName:Variable'

e GetVariableInfo
Given a variable code, this method returns the variable's name. Pass in the variable in this
format: "MetworkName:Variable

e GetVariableInfoObject
Given a variable code, this method returns the variable’'s siteName. Pass in the variable in this
format: "MNetworkName:Variable’

Uses WaterVIL
(a Markup Language for water data)



HTML as a Web Language

HyperText
Markup Language

<title>Texas Water Development Board</title>
<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">
<html>

<head>

<meta name = "Robots" content = "index,follow">

<meta name = "Priority" content = "home,twdb,homepage">

<meta name = "Author" content = "Texas Water Development Board, Agency
Number 580">

<meta name = "Title" content = "Texas Water Development Board">

<meta name = "Description" content = "Texas Water Development Board Home
Page">

<meta name = "Keywords" content =
"water,drought,rain,conservation,groundwater,surfacewater,lake,reservoir,hydrolog
y,geology,desalination,TWDB,loans,grants,wastewater,sewage,Clean Water,Drinking
Water,State Revolving Fund,planning,State Water Plan,GIS,Geographic Information
Systems,Mapping,data">

Text and Pictures
in Web Browser

1 [T Het Topics §?News (2)Jobs ') gearch

To provide leadership, planning, financial
assistance, information, and education for

the conservation and respousible development

of Water for Texas.

o
J. Kevin Ward, EA.

(TWDE News

Hot Topics

Request for Applications for Regional Facility Planning
Grant Deadline December 13, 2008

SRF Workshops

Request for Applications for Flood Protection Planning
Grant Deadline January 22, 2009

Final Report - Water Demand Projections for Power
Generation in Texas (September 30, 2008)

2006 Texas Water Use Summary Estimates
Sustainable. affordable. quality water for Texans. our
economy. and our environment AWWA presentation
9/22/08

Future Water Development in Texas Transportation
Summit presentation 8/13/08

1 (Calendar of Events: Monday. October 27, 2008 1

» Events for today:

TNRIS GIS Forum
Presentation: 4 hour pre-
conference workshop. GIS and
Floodplain Management
Troubleshooting and Problem
Solving in Membrane
Treatment Facilities: Tools.
Tactics, and Technigues
Presentation: Hosted by the South
Central Membrane Association
Place: Austin, TX

2008 Annual Conference &
Membership Meeting

Training: "Troubleshooting in &
Problem Solving in Membrane

<= October® ==




WaterML as a Web Language

Discharge of the San
Marcos River at Luling,
June 28 - July 18, 2002

Streamflow data in WaterML language

- =values count="21"=

<wvalue qualifiers="A" dateTime="2002-06-28T00:00:00">203 </value=
<wvalue qualifiers="A" dateTime="2002-06-29T00:00:00">195</value=
<wvalue qualifiers="A" dateTime="2002-06-30T00:00:00">2010</value=> Strea n'IﬂﬂW{CfS)
<wvalue qualifiers="A" dateTime="2002-07-01T00:00:00">6170</value=
<wvalue qualifiers="A" dateTime="2002-07-02T00:00:00">11300</value =
<wvalue qualifiers="A" dateTime="2002-07-03T00:00:00">18700</value = 18000
<value qualifiers="A" dateTime="2002-07-04T00:00:00">15200</value= 16000
<wvalue qualifiers="A" dateTime="2002-07-05T00:00:00">10900</value = 14000
<value qualifiers="A" dateTime="2002-07-06T00:00:00"=19000</value> {3000
<wvalue qualifiers="A" dateTime="2002-07-07T00:00:00">7720</value=>

20000

<wvalue qualifiers="A" dateTime="2002-07-08T00:00:00">5230</value= 10000
<wvalue qualifiers="A" dateTime="2002-07-09T00:00:00">3710</value= 8000
<wvalue qualifiers="A" dateTime="2002-07-10T00:00:00">3090</value:= 6000
<wvalue qualifiers="A" dateTime="2002-07-11T00:00:00">2610</value= 4000
<wvalue qualifiers="A" dateTime="2002-07-12T00:00:00">2260</value= 2000
<wvalue qualifiers="A" dateTime="2002-07-13T00:00:00">1990</value= 0

<wvalue qualifiers="A" dateTime="2002-07-14T00:00:00">1920</value=>

<wvalue qualifiers="A" dateTime="2002-07-15T00:00:00">1780</value:=

<wvalue qualifiers="A" dateTime="2002-07-16T00:00:00">2120</value=

<wvalue qualifiers="A" dateTime="2002-07-17T00:00:00">3680</value:=

<wvalue qualifiers="A" dateTime="2002-07-18T00:00:00">4010</value:=

<qualifier qualifierCode="A" network="USGS" vocabulary="dv_rmk_cd"=Approved for publication -- Processing and review completed. </qualifier:
<fvalues=

6/28/2002  7/2/2002  7/6/2002  7/10/2002 7/14/2002 7/18/2002



WaterML includes location, variables,

and time series

ixsd="http: S wWw. W3 . o0rg,/ 2001 S XML Schema™

<timeSeriesResponse xmlns:gml="http://wwWw.opengis.net/gml™ =zmlns:xlink="http:

WWW L W3 . org,1999  x1ink”

rxEi="http: S wWw . W3 . o0rg/ 2001 F¥MIL.Schema—instance™

giwbtr="http://wwWww.cnahsi.org/waterML/™

WwWiW.cuahsi.org/waterML/1.0/ ">

<q:e:y:nf04::]

<timeSeries>

(V<SD::cethD xzi:type="5iteInfoType™>
<sitelame>Colorado Bv at Austin, TX</=iteName>
<ziteCode =2iteID="1389">08158000</=siteCode>

0 T T T T T |
12/31/2006 1/2/2007 1/4/2007 1/6/2007 1/8/2007 1/10/2007 1/12/2007

<timeZoneInfo !
<geoLocation !

<noterhgency:USGS</note>

nio

location

<variable>
<variableCode vocabulary="USGS">00060</variableCode>
<variableName>Discharge</variableName>
<dataTvperAverage</dataTypex>
<units>cfs</units>

(Dptiotaﬂ[:]

</wvariabl

ex

N

variable

values>
<value
<value
<value
<value
<value
<value
<value
<value
<value
<value

=

qualifiers="A"
qualifiers="A"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"

<gqualifier gualifierCode="A" network="USG5" wvocabulary="dv_rmk cd"
Approved for publication —— Processing and review cnmpleted.i:j;la;ifie:)

dateTime="2007-01-01T00:00:00">143</value>
dateTime="2007-01-02T00:00:00">231</value>
dateTime="2007-01-03T00:00:00">112</value>
dateTime="2007-01-04T00:00:00">398</value>
dateTime="2007-01-05T00:00:00">182</value>
dateTime="2007-01-06T00:00:00">212</value>
dateTime="2007-01-07T00:00:00">120</value>
dateTime="2007-01-08T00:00:00">131</value>
dateTime="2007-01-09T00:00:00">132</value>
dateTime="2007-01-10T00:00:00">133</value>

time series

</timeSeries>
</timeSerieszResponse>



Point Observations Information Model

Utah State  Data Source ‘
Univ
@ ® i
Little Bear River ~ Network ‘ o © WaterOneFlow Service
GetSites
Little Bear River at Mendon Rd Sites ‘. Getsitelnfo

Dissolved Oxygen  Variables ‘ GetVariablelnfo

GetValues

9.78 mg/L, 1 October 2007, 5PM Values

{Value, Time, Metadata}

A data source operates an observation network

A network is a set of observation sites

A site is a point location where one or more variables are measured
A variable is a property describing the flow or quality of water

A value is an observation of a variable at a particular time
Metadata provide additional information about the value



WaterOneFlow

e Set of query functions

AL

@ - - ({_}J L?: @ = | L] http:ffwater,sdsc.edufwaterCn

[ ] shell

STORET

Developmental service. This service is internal CUAHSI use|
EPA STORET

The EPA STOrage and RETrieval Systermn (STORET) provides access
provides methods for retrieving data from ERP& STORET. For more in
Example Inputs

The following operations are supported, For a formal definition, please

* GetSiteInfo
Given a site number, this method returns the site's metad

* GetSiteInfoObject
Given a site number, this methad returns the site's metad

* LetSites
Given an array of site numbers, this method returns the 4§

* Get¥Values
Given a site number, a variable, a start date, and an end

* Get¥aluesObject
Given a site number, a variable, a start date, and an end

* Get¥ariableInfo
Given a wariable code, this methad returns the variable's

*+ GetYariableInfoObject
Given a wariable code, this method returns the variable's

e Returns data in WaterML

<timeSeries=
— <sourcelnfo xsi:type="SiteInfoType"=
<siteMame=Colorado Rv at Austin, TX</siteMame>
zsiteCode network="NWIS" sitelD="4619631"-0815300(
- <geoLocation>
- <geoglLocation xsi:type="LatLonPointType" srs="EPSG
<latitude=30.24465429 </|atitude =
<longitude >-97.694448 </longitude =
</geoglLocation=
</geolLocation
</sourcelnfo=
- <wvariable=
<variableCode vocabulary="NWIS" default="true" variable
<variableName=Discharge, cubic feet per second</vari
<units unitsabbreviation="cfs" unitsCode="35"=cubic fee]
</variable=
- «<values count="2545"=
=value dateTime="2006-12-31T00:00:00">129</value=
<value dateTime="2006-12-31T00:15:00">129=/value>
value dateTime="2006-12-31T00:30:00">129=/value>
<value dateTime="2006-12-31T00:45:00">129=/value>
<value dateTime="2006-12-31T01:00:00">124 =/value =
<value dateTime="2006-12-31T01:15:00">129=/value =
<value dateTime="2006-12-31T01:30:00">124 </value =
<value dateTime="2006-12-31T01:45:00">124</value =
=value dateTime="2006-12-31T02:00:00">124</value=
<value dateTime="2006-12-31T02:15:00">124 =/value>
<value dateTime="2006-12-31T02:30:00">124 =/value>
<value dateTime="2006-12-31T02:45:00">122 =/value=




WaterML and WaterOneFlow

Locations GetSites Data 'i
GetSitelnfo

Variables - GetVariablelnfo —
Date Ranges GetValues @ -
WaterML
Data
WaterOneFlow Repositories
Client Web Service
TRANSFORM EXTRACT

LOAD

WaterML is an XML language for communicating water data
WaterOneFlow is a set of web services based on WaterML



HIS System — HydroServer

66

USGS
3 HIS Central
O-E Web Catalog

™ Service :
Data ¢RI Hydrologic
University
" Bt
| Data Access ,
Data Discovery
HydroServers And Access

s, 4

o

m
=

Users



HydroServer Goals

* A platform for publishing space-time
hydrologic datasets that:

— Provides local control of data

— Makes data universally available

— |Is open source (hydroserver.codeplex.com)



http://hydroserver.codeplex.com/

Point Observations Data

Ongoing Data Collection

'~ o

Historical Data Files

Dissolved Oxygen (mgL?)

l"‘

oo Mendon = - =« Wellsville

Paradise ------ Lower South Fork .

Date(2008)

ODM Data base:

L

GIS Data

@ Bearkiver WS mxd - Archiap - Arcinfo

e

B G0 Yo [t Seecion ook Wrdow eb

DGEe @ - - s

Sttt 21 8 u

= & e River WIS GIS Dotaset &
= O Wyonng Popdsted Pxces

.
@ D Popiaked Plces
.
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.
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— GetSites
— GetSitelnfo
— GetVariablelnfo

W«»— GetValues
WaterML

WaterOneFlow

Web Service

I}

S]]

Internet Applications

|| e Favortes s 48 Sogoeted Stes = . Get More Add-ons ~
16 HydroSeves Mapping Appication

e e ot S o1 Wl e Fipioe
= o o

e v | proconay
BEAR RIVER NEAR UTAK-WYOMING STATE LINE

Mydrologic Information System (MIS). This makes it simple to integeats data from various
waterzheds, alowing for
st ot baen

it =

part of sbout
the expermental stes, chok on the fegar ink. For more mformaten sbout the senvces that
aro published on this server, use the bservational Data or GIS Data ks

Features

ICEWATER Central

For more information sbout ICEWATER, please vt the
1 5. ICEWATER

Data presentation, V|suaI|zat|on

and analysis through Internet
enabled applications



http://www.campbellsci.com/03001-wind-sentry

Data Storage — Relational Database

Values

4.5
4.2
33
34

Value
Date
Site
Variable

Site

DELS Site Variable

3/3/2007

3/3/2007 2
3/4/2007 2

1
3/4/2007

Streamflow

Streamflow
Temperature

Temperature

Name
Latitude
Longitude

2

Cane Creek 41.1

Town Lake  40.3

-103.3

Simple Intro to “What Is a Relational Database”



Monitoring Site Locations

|0) IsGeographic
(O) Notes

3

| SpatialReferences

{PK)

M) LatLongDatumiD {FK}

0) Elevation_m

0) VerticalDatum

0) LocalX

0) LocalY

0) LocalProjectioniD {FK}
0O) PosAccuracy_m

0) Stale

O) County

Q) Comments

Offsets

s ..: L ’ .

{:: IL!mthP {PK} DescribeOffsetUnits » M) off Typdl LDI (PK)I Offsei tionOf »
i ~ (M) OffsetUnitsID {FK}/p_1

(M) UnitsType 0. I
(M) UnitsAbbreviation M) OffestDescription |

18 13 DescribeTimeUnits »

DescribeVariableUnits »

|

M) VariablelD (PK}
) VariableCode 1.1

Observations Data Model

Characterize »

(M) QualityControlLevellD {FK}

Represen!

DataTypeCV.
M) Term 1.1

Variables

(O) Definition i

LRLS

Categorical Data

(O) Definition

Horsburgh, J. S., D. G. Tarboton, D. R. Maidment and I. Zaslavsky, (2008), "A Relational Model for
Environmental and Water Resources Data," Water Resour. Res., 44: W05406, doi:10.1029/2007WR006392.

ODM Version Data Sources
Sources
Carumomy M) SourcelD {PK} JouNetadi
One and only one M) Organization (M) MetadstalD {PK}
s __ODWMVersion (M) SourceDeseription | ¢ DescrbeSource 1,1 (M) TopicCategory
{(M) Version Number 0) SourceLink (M) Title
bt d {(M) ContactName 0.~ |(M) Abstract
Zero or one (M) Phone 0.* (M) ProfileVersion
M) Email = (O) Metadatalink
M) Address 5
1.1 ((M) City 4
x (M) State g
Observation Values ﬁ'l) ZipCode a
M) Citation
¢ Genorate M) MetadatalD {FK}
4 Croato
Data Collection Methods
 Val dTi =
= values an IME |1 wwictodn pry (M) LabMethodiD {PK}
(M) MethodD.
(0) MethodLink 2 (M) LabOrganization
..1 (M) LabMethodName
0. ¢ DefnesCV (M) LabMethodDescription
(D) LabMethodLink
go 111 ) Term 0.1 (M) SampielD {PK}
e -1 {O) Definttion (M) SampleType 0 « DefinesCV
——————— ‘m L Sode I ) Te
O LabliethodiD {1 | (O) Definiton
AreDerivedFrom »
0.*
i _ SariesCatalog
| DerivedFrom ] Value Grouping [P) SeriesiD (PK)
{M) DerivedFromID {FK} |P) SitelD {FK}
¥ IF) SileCode
(M) ValuelD {FK} T 0.-* ¢ Describe F) SitoName
P F) VariablelD [FX)
(M) ValuelD {FK} :F) v::u’:cmc
|P) VariableName
1.1 |F) Spociation
pr——— ) VarkableUntsiD (FK)
<. Croup GroupDescriptions | | ) vartleUtetoms
(M) GrouplD {PK} ‘:; sa:rp;:ucww
) ValuaTypa
(O) GroupDescription | | o 6 0
IF) TimeUnitsiD {FK)
|P) TimeUritsNane
a [F) DataType
Data Qualifiers P) GenormiCatogary
§’ « Quaify IF) MethodiD (FK)
e P) MathcdDescrption
? IF) SourcelD (FK}
|F) Orgarizaton
|P) SourceDesarpion
z [ QualityControlLevels (F) Cimton
Q 1.1 (M) QualityControiLevellD (PK} 0.1 (M) QualifieriD (PK} ) QuatityConrolLerellD [Fx]
'————————{(M) QualityControiLeveiCode (0) QualifierCoda e et
(M) Definition (M) QualifierDescription |F) EndDataTime
|(M) Explanation |P) BeginDote TimeUTC
|P) EndDate TimeUTC
(P} ValueCount




Observations Data Model (ODM)

A Relational Model at the Single Observation Level

“When”t Time, T

t
.- A data value

vi(s,t)
s ~Where”
Space, S

Vi
“What”
Variables, V

Observations made at points

Metadata for unambiguous interpretation

Traceable heritage from raw measurements to usable information
Standard format for data sharing

Cross dimension retrieval and analysis



Publication of Point
Observations Data

* Loading Data into ODM

Databases

— ODM Data Loader
— ODM Streaming Data Loader

e Editing and managing data

— ODM Tools

* Implementation of

Fle Edt Toos DatacCheck Help
Datavalu LocalDateTime UTCOffset | Varie Variable DataTvoe Variable Site Name  Lafitude | Lonaitu SRS &
d1 -B214.. |31.45.. NADB3
d2 -82.10.. |31.43.. NADB3
ODM Data Loader  |= =v oz v
04 -BZ16.. 31.42.. NADB3
05 -8203.. 31.41.. NADB3
03857 2161998 |5 3 |millim Incremental Precipitation || Nexradé  |-82.12.. |31.40.. |NADE3
04346 | |2/16/1998 |5 3| milim Incremental Precipitation || Nexrad7 |-61.88... |31.39... |NADS3
05472 2161998 |5 3| millim Incrementel Precipitation || Nexrad | -82.08... |31.39.. |NADE3
05169 | |2/16/1398 |5 3| milim Incremental Precipitation | Nexrad?  |-62.17... |31.38.. |NADS3
» 100z 2M6r388 6 3 millim Incrementel Precipitation | Nexrad10 |-81.85... |31.38.. |NADE3
11571 ||2n6ses
07857 | 216/1938 -{ | % ODM Streaming Data Loader Joks
08323 | 216n908 | ok |
0889 | 2r16/1998 - 3 S Dusbee Folockon | 1 (gogn | S0 Schodin T
< i foca) MoLskeD  Locs C\Working\Prof 1 hours RrR07 300 802772007 108
3 flocsl) MudLake0D Local C\Working\Prog.. 1 hours. /3172007 S00.... | 8/27/2007 11:08.
4 flocal) MudLake0D Local CA\Working\Proy... 1 hours. 8/22/2007 11:13.
5 MudLakeOD Local CA\Working\Proy... | 1 hours 8/27/2007 1118
6 Loca C\Working\Pici.. |1 b 82872007 1206
7

ODM Streaming Data
Loader

5 0DM Tools =X 5 -
Fle Edt Toos Help [ Feun
Query Visualizz Edit
Time Seies | Probabilty | Histogram | Box/whisker  Summaty | Plot Optiors
USU-LBR-SFLower - South Fork Little Bear River below Davenport Creek near fvon, Utah Al 5 Use cersored data nsummany
stalitcs.
a5
- Statisics
H #0f Dbservations 15319
E o
5 # 0 Censored Obs. 0
:
ies Aitrmetic Mean 10.09
2 Geometic Mean a7
g oo Masirum 7920333
&
& Miriroum 0.07993999
g 78
g Standard Deviation 2357
Coficiantof Vaiation 5557
g 25ep
Pecentles  10% 807
L v
ODM Tools :
04 {Mediar) 50 1039
s i 5% 1119
Vaiisble - USUIZ2 - Dhygen, dissolved 78 Uriebeaive ek G 2
Select a Data Series toiew el £ hitp sedu 1o BEE ] P
Genersl Category | Vaisble Unts | Time Suppot| TimeUnite| Sample Medim | Valie Type || rye gan yew  Favermes Took  tip
Waler Qually  miligrams per iter Eal minde Sufacswaler FielDbserabll - s soniee B ) Y S TN
— eBearRiver Web Service
< m =

WaterOneFlow Web Services

Tools available at: http://his.cuahsi.org

s

web

services subject to change a

* Database Test Pa

Service Description.

The service
The folloming

20 dex:
Untversity wihn the Little Bear Rrver WA

ibes CUANSI WaterOneFlow web services developed b
TERS Network Test fied. These

de access to
are Develapemental

CUAHSI Web Services for Observations Databases Help Pages

data colected by Utah State
web

1d not be relied upon to be static or persistent.

Send the
e datfer

Send
dercier,

s format:
YID:stal

the ske code in this format
siteld, us

varisble in t
L

prototype

rmetLBR:VanableCode'

WaterOneFlow

@ Intemat | Protected Mode: On

B v R10% -




GreatSaltLake/Watersheds (Ma]

& http://maps.usu.edu/ArcGIS/Re v

File Edit View Favorites Tools Help

_@GreatSaItLakefWatershed..._ - El ~ =] # ~ Page~ Safety~ Tools~ .@- =

¢ Favorites

ArcGIS Services Directory

Publicati fS P ti
Home > GreatSaltLake > Watersheds (MapServer) Help | API Reference
GreatSaltLake/Watersheds (MapServer)
I D a t a S e t S View In: ArcMap ArcGIS Explorer Google Earth

View Footprint In: Google Earth

m

Service Description:

Map Name: Layers

Layers:

e Great Salt Lake Watershed (0)

L] L] L]
* Publishing spatial e
g p * USGS 12-Digit HUCS (2)
# Major Subbasins (3)

Description:

datasets using ArcGIS
Server

— Using OGC standards that == _ | =
Ca n b e CO n S u m e d by a ArcGIS JavaScript APL: GreatSaltLake/Watersheds  Built using the ArcGIS JavaScriot AP1
number of GIS clients

— WMS, WES, WCS

& Internet | Protected Mode: On fa v H100% ~

€| http://maps.usu.edu/ArcGlS/res «

View Favorites Tools  Help

Done €D Internet | Protected Mode: On fa v H100% -




Data Presentation Via a Map Interface

€ Hy:

—
@U & | http://maps.usu.edu/map,
x @&C |

W =
' /€ HydroServer Mapping Application

* Internet map
Server built using oo

= [V1ODM Sites
A rC G I S = [V]Little Bear River OD M

e Web browser
client

* Combine spatial
data and
observational data o

* Launch data
visualization tools

http://maps.usu.edu/map/




Data Preview, Visualization, and Analysis
Time Series Analyst

Web browser client

Descriptive statistics

Linked to the map
application

Data preview and
download

http://icewater.usu.edu/tsa

/& Time Series Analyst - Windows Internet Explorer
| e —

@u = £ http://icewater.usu.edu/tsa/d

5.¢ Favorites

%Convert - ESelect

= & Suggested Sites ~ £ | Get More Add-ons ~

Select Data:
Pick a Site:

USU-LBR-Mendon: Little Bear River at Mendon Road near Mendon, Utah

(& Time Series Analyst -8 - fe v Pagew Safetyv Tools~ @
Fie Graph Data g
Time Series | Probabilty | Histogram | Box Whisker Summary | Plot Options
Little Bear River at Mendon Road near Mendon, Utah Options
T T T Time Series it
10 ; 1 Plot Type
<3 i i Line Point @ Both
g I X i ]
o ; f t & ControlLine  (Apphy) (Clear
=] N g T EE ;
g8 1 B 41 ¥ . o &t Label
. g EARE} e
3 } : 3 5 f | Vale 0
271 : i1 ¥ & ]
F 4 b i color  Black -
H MR 3
= I : i ]
o6 FLHI1E Box Whisker
% i 7 Plot Type:
25 1 ghd 1 O
= Monthhy Seasonal
1 Yearly Overall
47 ) 1 Connect:
Means @) Medians
3 __I 1 1 |
t t t -
6/1/2008 12:00 AM 6/12/2008 12:00 AM 62372008 12:00 AM
Date and Time

Pick a Variable:

Select a Data Series to Plot
General Category Value Type |Sample Medium QC Level

Water Quality Field

Observation

Surface Water o

2

Done

USU32: Oxygen, dissolved in miligrams per liter (30 minute Average)

Method Description

Dissolved oxygen measured using a

Hydrolab MS5 Water Quality ‘Water Research State University
Multiprobe. Laboratory Grant
b
Plot Clear Graph
& Internet | Protected Mode: On f3 v R1U0% ~

~ Begin Date: 06/01/2008

=]

~ End Date:

Organization

. 063072008 G

Soum

Utah State University Utah Continuous wat

——




. Iitp/maps osedwimap) - P
lo Ede Vew Fwortes Tooks Hep e gt vew fpoite Lo iep :
. Favectes | 48 Time Seies A Biv @ - Baee e Tehe e vots e iid
PR = 7 BB R B S Tk @Y w 8 Tome e At Brge~ Seiey = Tosi- " P T ————
e gosn aw g 8 U Stte vty KEWATER HyctroServer - H.. BB 0w Bager Seye Tacke @ )
. - T Soven | ottty | ntgram | B Whkar Sy | s osiern :
o ®w
- - Littie Buar Rivar at Mandan Raad near Mendan, Uta s ate - ATER HvdroServe
fr= IR\ " s 11T
Gomcteas 111
= WiooM Stes o e 1433 e
5 atebearriverodm unen 8087 Homa y
S Ores 1218 o 1S Regions

Th is the main page of the Utah State Urivarsity ICEWATER HydroSarver wabsits.

Coetomatvn 1T « Obsarvational Data
5 UimapResourceitemd I SIS
4 ] Water Temperature (C) n - B o The A Expemental Wt
. . Lt T HyroserverCapanies ndons ]
-10 m  um P arpecmental watarshads i the INRA region o sore and publeh the | & P S
0 Median, 3% 1027 Consortium of Univarsities for the Advancemant of Hydrologic Scince, ] http://icewater.usu.edu/hydroservercapabilities/ v | 42| x |28 Google P
e Wyrclogc Infommaton System (MS). This makes ¢ sinpi to taceate 4 &3
H Watersheds, afowing for cross-site comparisans and large scale studes || x @ Comvert + [P Select
s o 2t ot been et
& = 2 S Favorites | 4 @ Suggested Sites » 2] Get More Add-ons ~
S (7 Watershed Soundary . 0 . it 1 01|  ysosenecpabiie e sevice m Bv B v @ - B seyr Tedie @
el Ll L calvm e B Sop wwelr |
& ¥ water Bodies 14172008 1200 AM the expenmental sites, chick on the Regions link. For more information
eS| |, o ServerCapabilities
& WHvaroiogy =
— 2 R oree e ety CostreaLovel Features The following operations are supported. For a formal definition, please review the Service Description.
oran
DitCansl - - « Getapservicelnto
intermatent Streern St (3 b ICEWATER Central rﬂ Ghveihe 1 o  spatl it s, s mthod s sting (ot s XL i l o the metdat for it st
3 [¥/Natonal Elevaton Dataset ¥ & service.
y For moce information sbout ICEWATER, plaze vait the
ot 303841 Peka Vi SV Orye deachedn ek o 0 e Avemy) ~JF| y St il ok, AT bl G + Getttapservices
n—— B | EOHI RN e Er o = This method retums string (ormatted as XML) with all of the metadata for publhed spatial data servces
B v it o S i N Lrcolepsbigiiedomibolods = -
Hh + 354 —— - Urivasiies het i participatg. 1t seo provides softwsre, i method returns a tring (Formatied a5 XHL) with all of the metadatafor that region.
i... sy casry |3 q docamertetion, rd for budng n 105 Sarver -
how. tan ot rsceray s usng the CUAHSI HIS. Additionall, you can jon 3 data. * GetRegionMapServices
Pt L Giventhe 10 for > sty region, this method recurns » tring (formatted 35 XML) with s of al o the spatal data services
B ot VDA 7 Ma3087S user rouD 31 Gt BT I 46k p a0 HIS Guventhe 0 for » tudy e 9 ) oa
Serve,
v VG T oue . 02000 + GelhicgionWatesOneFlouservices
= - = e G ] e e meth retums s Cormatied o XL) with 1 ofall o te iteroneFow dta
0 . i Sarenan s toocmed Wil i e
Guary ] [P (_Giear Gragn =3 (L LT

« GetRegions
This method returns a string (formatted as XML) with a lst o all of the study regions for which data have been published.

Done / Trosted sites | Protected Mode: On G- K10% - -
Mede: O G - S

Flowservicelnf
Given the ID for  WaterOneFlow data service, this method returns  sting (formatted as XML) with all of the metadata for that
WaterOneFlow data servics

o GetWaterOneFlowservices
This method returns a string (formatted a5 XIL) with al of the metadata for published WaterOneFlon data services.

Capabilities
Database
Configuration
Tool

Done @ Internet | Protected Mode: On v ®10%

WaterOneFlow [ alieleSEaE Spatial

Services Capabilities Services
Database

@5 e z z )

WaterOneFlow WaterOneFlow WaterOneFlow e s o
e R e e e w0 [ae RN e e e | (e RN o8 e e o
o || Do 2l ——T1
=3 @ inernet | Prtacted Mode On. fa - % - - =3 @ ntermet | Protected Mode On. fa - % - - =3 @ inernet | Prtacted Mode On. G o Rox - -

ODM Databases and Web Services ArcGIS Server Spatial Data Services



HydroServer Capabilities Web Service

* Publish capabilities of
each HydroServer
— Published

observational data
services

— Published spatial data
services

— Information
transmitted in XML
format

 Makes HydroServers
self describing

@ HydroServerCapabilities Web Service - Windows Internet Explorer

%Convert - @Select
i Favorites | 515 (@& Suggested Sites ¥ & | Get More Add-ons ~

|

_@HydroSeNerCapabiIitiesWebSer\rice | i~ B - ) = v Pagev Safety~ Tools~v @~ I

HydroServerCapabilities .

The following operations are supported. For a formal definition, please review the Service Description.

» GetMapServiceInfo
Given the ID for a spatial data service, this method returns a string (formatted as XML) with all of the metadata for that spatial n
data service.

* GetMapServices

This method returns a string (formatted as XML) with all of the metadata for published spatial data services.

* GetRegionInfo
This method returns a string (formatted as XML) with all of the metadata for that region.

*» GetRegionMapServices
Given the ID for a study region, this method returns a string (formatted as XML) with a list of all of the spatial data services
associated with that region.

* GetRegionWaterOneFlowServices
Given the ID for a study region, this method returns a string (formatted as XML) with a list of all of the WaterOneFlow data
services associated with that region.

s GetRegions
This method returns a string (formatted as XML) with a list of all of the study regions for which data have been published.

s GetWaterOneFlowServiceInfo
Given the ID for a WaterOneFlow data service, this method returns a string (formatted as XML) with all of the metadata for that
WaterOneFlow data service.

* GetWaterOneFlowServices
This method returns a string (formatted as XML) with all of the metadata for published WaterOneFlow data services.

q |~ [T G

Done € Internet | Protected Mode On g v H10% -

s = —— A




tt

HydroServer

Website

HydroServer home

page

Observational data

services
GIS data services
Online map

Time Series Analyst

Data Query and
Download

p://icewater.usu.edu

e T

x @ Convert v [ Select

¢ Favorites | 5 (@ Suggested Sites v £ Get More Add-ons v

{@ Utah State University ICEWATER HydroServer - H...

Utah State University ICEWATER HydroServer

Home Utah State University ICEWATER HydroServer

» HIS Regions

This is the main page of the Utah State University ICEWATER HydroServer website.

* Observational Data

* GIS Data

The INRA Water Consortium C¢ of (ICEWATER)
« Data Query/ Network ion System is a di network of being to allow
Abcat experimental watersheds in the INRA region to store and publish their data using the
Consortium of L ies for the of Hydrologic Science, Inc. (CUAHST)
Hydrologic Information System (HIS). This makes it simple to integrate data from various
allowing for i and large scale studies that previously had

just not been feasible.

pstigators at Utah State University as
To find out more about

i Favorites

Utah State University ICEWATER HydroServer

Home

* HIS Regions

» Observational Data
* GIS Data
 Data Query/Download
About

4 @ Suggested Stes v 2 Get More Add-ons ~

@ Utah State University ICEWATER HydroServer - Re...

| e information about the services that
or GIS Data links.

HIS Regions

Here is a list of regions on this HydroServer. To view more details about a region, click on the
region title.

Title:
Name: Little Bear River

Description: The Little Bear River il<® D »
of 11 Water and Environmental Research Systems (W[ & comen + fseect

beds in 2007. Within the Little Bear River, 7 CONNUON| ¢ .o . 48 suggestedStes = g Get More Add-oms ~

monitoring sites have been established = which a sul ”

reported every 30 minutes. “ o- Bov B 0w B Seeye Teoke G-

sites located throughout the watershed have been e
Research in the Little Bear River has focused on the
sediment and nutrient transport.

View Details | Launch Map

Title:

Name: Mud Lake
Description: Monitoring at the Bear Lake National W Homa
the monitoring infrastructure needed to more accura

entering and leaving Mud Lake, and providing mana

Littie Bear River ODM Database

=
]

« HIS Regions
+ Observational Data

DS

Launch Time Serias Analyst &7
+G1S Data o T
+ Data Query/Download
S Abstract: Obsarvations data for the Littie Bear |
8 Ruver experimental watershed near Logan, Utah
Mud Lake; 3) the Lifton pumping station where waterlf
Outlet Canal where water from Bear Lake and Mud L3
and back into the Bear River. Continuous flow measuf
provided by PacifiCorp Energy using existing equipme:

Topic: Infand Waters

rsburgh, J. S., D. K. Stevens, D. G.

View Details | Launch Map

Title: Curlis Creek Experimental Site 2 http) L1_0.asmy7wsoL
Name: Curtis Creek

Description: Curtis Creek is 3 tributary to the Blacks

Hyrum, Utah. Research in Curtis Creek has focused o North: 41.716473

it L e degulir o AR

East: -111.799224

@ Internet | P|

West: ~111.946302

\ e
v

Fax: 435-707-3663

Metadata Contact: Horsburgh, Jeffery
Utah Water Research Laboratory, Utah State University
£200 O Main HAl

@ iteme | Prtectad Mot On i - ok -




- @’ ICEWATER — A Regional HIS INRA

* [ICEWATER - INRA
Constellation of
Experimental WATERsheds

e (Coalition of 8 universities

* Point Observations
— Stream gages
— Water quality sampling
— Weather stations
— Soil moisture
— Snhow monitoring
— Groundwater level/quality ‘

« Spatially Distributed Data —
— Land use/cover " e
— Terrain
— Hydrography

View Map

http://icewater.inra.org

., The University of WASHINGTON STATE

Montana FJ UNIVERSITY

UtahState B(Sf o (TATE MONTANA Idaho State /A Al

UNIVERSITY [V v’ STATEUNIVERSITY UNIVERSITY


http://www.isu.edu/urelate/standards/images/Wordmark-reg.jpg
http://icewater.inra.org/

How Do | Create a HydroServer?

1. Get a Windows Server Machine with IIS and .NET
Framework

2. Install Microsoft SQL Server
3. Install FREE HydroServer software from
http://hydroserver.codeplex.com/
— Database
— WaterOneFlow
—  Website

4. Install ESRI ArcGIS Server

5. Create Services and Document them in Capabilities
database



http://hydroserver.codeplex.com/

Why Publish Data with HIS

Recognition Collaboration Public service Cost savings



What Have We Covered

° Service

Hydrologic
Ontology

Data
Registration

USGS
| HIS Central Metadata
O-: Web Catalog

University

Ow
|

HydroServers And Access

Data Access

Data Discovery

* HIS Overview o @

* HydroServer % %

— ODM
— WaterML




HIS System — HIS Central

66

USGS
3 HIS Central
O-E Web Catalog

™ Service :
Data ¢RI Hydrologic
University
" Bt
| Data Access ,
Data Discovery
HydroServers And Access

s, 4

o

m
=

Users



HIS Central

) CUAHSI HIS Central - Mozilla Firefox
File Edit Wiew Hstory Bookmarks Tools Help

L]
I u IS e rS @ hd c fat \ \j http:/fhiscentral, cuahsi.org/pub_services.aspx

. . CUAHSI Login Register
— Register a data service [ RRE(ES

Sharing hydrologic data

Registered Services

U S e rS All Registered Data Services

Name Organization Contact
H ° Details SFe_YSI University of Florida Water Institute M G B
FiInd a data service
Details GWL_SRWMD Suwannee River Water Management District :@I‘QE:H
Details GWL_USGS USGS Groundwater Data Florida Larices
McKee
. ; u O rt e d b Details CCBay Corpus Christi Bay Observatory
TreTs Olee Hte_lh W_ater Research Laboratory, Utah State  Jeff
niversity Horsburgh

Crown of the Continent Observatory (Montana
State University)

— . Ferry Mon, Albemarle-Pamlico Sound
M eta d a ta Ca ta I Og Iz LRl (University of North Carolina)

Clear Creek — water temperature (University of

Details COTCsnow

Details IHRTippB

lowa)
I . O t I Details IIHRNexrad IIHR
rO O IC n O O . . . . Michael
I Iy( i g gy Details NADP National Atmospheric Deposition Program Piasecki
Details EPA EPA STORET Daid
Walentine hd
£ | >

http://hiscentral.cuahsi.org



Data Series — Metadata description

AT/me

There are C measurements

End Date Time, t, of Variable V; at Site S, from
\ time t, totime t,

:. - Count, C

Begin Date Time, t, _
.\ . Site, S, Space

\o >
Variable, V, |

Variables




SeriesCatalog

Series|D {PK}

SitelD {FK} | S.

SiteCode J
SiteName

||VariablelD {FKY V.
VariableCode

VariableName
Speciation
VariableUnitsID {FK}
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SampleMedium
ValueType
TimeSupport
TimeUnitsID {FK}
TimeUnitsName
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GeneralCategory
MethodID {FK}
MethodDescription
SourcelD {FK}
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SourceDescription
Citation

BeginDateTime 1
EndDateTime t,
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EndDateTimeUTC
ValueCount C
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QualityControlLevelCode
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Map Integrating
NWIS, STORET, &

A

47 public services |

) fi s STC
13,200+ variables ‘ W Climatic Sites
1.8 million sites The largest water data

22.9 million series catalog in the world

4.7 billion data values



Data Heterogeneity

Syntactic mediation * | Semantic mediation
— Heterogeneity of format — Heterogeneity of meaning

— Use WaterML to get data into — Each water data source uses
the same format its own vocabulary

— Match these up with a
I <sourcelnfo xsi:type="SiteInfoType">
<siteMame>Colorado Rv at Austin, TX</siteName= CO n Ce pt fro m t h e C UAH SI

<siteCode network="NWIS" sitesID="4619631"-=0815800(
- =geolocation> -

- «geoglocation xsi:type="LatLonPointType" srs="EPSG hyd rOIOglc ontOIOgy

<latitude=30.24465429 </|atitude =
<longitude >-97.694448 </longitude > R . ;o
, :

SJgeogLocation: — Make standard scientific data
</sourcelnfo= .
I «<variable= d h h

<variableCode vocabulary="NWIS" default="true" variablg querles a n ave t ese
«<variableName=Discharge, cubic feet per second </vari

<units unitsAbbreviation="cfs" unitsCode="35">cubic fee a uto m atica I Iy t ra n S I ated i nto

</variable=

- <values count="2545"> o o °

<value dateTime="2006-12-31T00:00:00">129 </value | spec‘flc q u e rles O n ea C h d ata
<value dateTime="2006-12-31T00:15:00">129 </value |
<value dateTime="2006-12-31T00:30:00">129 </value |
<value dateTime="2006-12-31T00:45:00">129 </value | SO u rce
<value dateTime="2006-12-31T01:00:00">124</value |
<value dateTime="2006-12-31T01:15:00">129 </value>
<value dateTime="2006-12-31T01:30:00">124 </value>
<value dateTime="2006-12-31T01:45:00">124</value>
<value dateTime="2006-12-31T02:00:00">124</value>
<value dateTime="2006-12-31T02:15:00">124 </value>
<value dateTime="2006-12-31T02:30:00">124 </value>
<value dateTime="2006-12-31T02:45:00">122 </value=




FLOW,STREAM,MEANDAILY(CUBICFEETPERSEC)

FLOW:1=NoFlow,2=Low,3=Normal,4=Flood,5=High,6=D

FLOWRATE(GALLONSPERDAY)
FLOWRATEINSTANTANEOUS(MGD)
FLOWSTREAM,INSTANTANEOUS(CUBICFEETPERSEC)
INSTANTANEOUSSTREAMFLOW/(CU.METERS/SEC.)
Discharge, cubic feet per second

Nutrients

Water Temperature

Continuous Temperature

Temperature

Temperature, water, degrees Celsius
TEMPERATURE,WATER(DEGREESCENTIGRADE)
TEMPERATURE,WATER(DEGREESCENTIGRADE)24HRMIN
TEMPERATURE,WATER(DEGREESCENTIGRADE,24HRAVG
TEMPERATURE,WATER(DEGREESFAHRENHEIT)
WaterTemperature

WATERTEMPERATURE, #OFMEASUREMENTSIN24-HRS
WATERTEMPERATURE,DEGREESCENTIGRADE,24HRMAX

NITRATENITROGEN,BOTTOMDEPOS.(MG/KG-NDRYWT)
NITRATENITROGEN,DISSOLVED(MG/LASN)
NITRATENITROGEN, TOTAL(MG/LASN)
NITRITE,DISSOLVED(MG/LASN)
NITRITENITROGEN,BOTTOMDEPOS.(MG/KG-NDRYWT)
NITRITENITROGEN, TOTAL{MG/LASN])
NITRITEPLUSNITRATE,BOT.DEPOS.(MG/KG-NDRYWT)
NITRITEPLUSNITRATE,DISS1DET.(MG/LASN)
NITRITEPLUSNITRATE, TOTAL1DET.(MG/LASN)
NITROGEN,AMMONIA,BOTTOMDEPOSITS(MG/KG-N)
NITROGEN,AMMONIA,DISSOLVED(MG/LASN)
NITROGEN,AMMONIA, TOTAL(MG/LASN)
NITROGEN,KJELDAHL,DISSOLVED(MG/LASN)
NITROGEN,KJELDAHL, TOTAL(MG/LASN)
NITROGEN,ORG.KJEL,BOT.DEPOS(MG/KG-NDRYWT)
NITROGEN,ORGANIC,DISSOLVED(MG/LASN)
NITROGEN,ORGANIC, TOTAL(MG/LASN)

NITROGEN, TOTAL(MG/LASN)

NITROGEN, TOTAL,BOTTOMDEPOSITS(MG/KG-NDRYWT)
NITROGENKJELDAHLTOTALBOTTOMDEPDRYWT(MG/KG)
PHOSPHATE,ORTHO(MG/LASPOA4)

PHOSPHATE, TOTAL(MG/LASPO4)
PHOSPHORUS,DISSOLVED(MG/LASP)

PHOSPHORUS, TOTAL,BOTTOMDEPOSIT(MG/KGDRYWT)
PHOSPHORUS, TOTAL WETMETHOD(MG/LASP)




Conceptual Framework

* Chemical descriptions from EPA/USGS
Substance Registry System

http://www.epa.gov/srs/

* Physical descriptions from CF Conventions

— NetCDF Climate & Forecast; 137 variables
http://cf-pcmdi.llnl.gov/

* Biological descriptions from Integrated

Taxonomic Information System N
http://www.itis.gov/



http://cf-pcmdi.llnl.gov/
http://cf-pcmdi.llnl.gov/
http://cf-pcmdi.llnl.gov/
http://www.epa.gov/srs/
http://www.itis.gov/

Thematic Concepts

Core Concept Property Branch Leaf

/ Chlorophylla

Chlorophyll <
/

/

\
A\ Indicator <
Organisms

: / DO Concentration
<
/ Oxygen
<! N DO Saturation

Fixed Suspended
Solids

N Pheophytin

Biological ¢

E. Coli

Al  Fecal Coliform

\

Hydrosphere Chemical

Suspended
Solids

N Total Suspended

Solids
/
J] Discharge <
/ N
K )
\ Temperature (<
N

Groundwater Flow

Stream Discharge

Physical

Air Temperature

Water
Temperature

)

—— Variables




CLUAHS Ontologyic Mar 1w 2010

T\

HydroTagger

B
e Binlogical co Uity o
———
Radiochermical Cherical
Mutrient
N Cyen Demand
C mig ch g i Stable lsotopes Inarganic crganic
"MiLitt De car :
Dige
Star TreeTw created with Inxight VizServertm
‘ *&ainxight‘
| Blod:)
Variable Name Code Medium Variable: VELGELHE Keyword
sampling depth, feet nwisuv:00003 unknown select |TemperatureJ Water, Degre| gage height, feet water depth, stream delete
sample accounting number nwisuv:00008 unknown select Mapping: discharge, cubic feet | .
|Tem erature water | discharge, stream delete
. : : F ] per second
location in cross sectio..,  nwisuv:00009 unknown select
i ! barometric pressure,
temperature, water, degr... nwisuv:00010 unknown select P )
not corrected to sea | atmospheric pressure delete
temperature, water, degr... nwisuv:00011 unknown select level, millibars
123456780910 .. acoustic signal
strenath yinits
R . ] . delete
Each Variable in your data is connected to a corresponding Concept




Water
Temperature . .otg 88

Continuous Temperature

Temperature

Temperature, water, degrees Celsius
TEMPERATURE,WATER(DEGREESCENTIGRADE)
TEMPERATURE,WATER(DEGREESCENTIGRADE)24HRMIN
TEMPERATURE,WATER(DEGREESCENTIGRADE,24HRAVG
TEMPERATURE,WATER(DEGREESFAHRENHEIT)
WaterTemperature
WATERTEMPERATURE,#OFMEASUREMENTSIN24-HRS
WATERTEMPERATURE,DEGREESCENTIGRADE,24HRMAX

6 services \J

11 variables
11,158 sites
22,953 series
1,546,841 records




HIS Central Web Page

/ m U AH S | Login Register

= HIS

Sharing hydrologic data Home All Data Services
,m CUAHSl Login Register
All Registered Data Services H IS
Data Service Title Sharing hydrologic data  {ome Al Data Services
Name
Bal Srecipitati SaltPrec (2] Dry Creek Experimental Watershed, SW Idaho
LLILLTE S5 LT L SEET Boise State University, Hydrologic Sciences Department
Baltimore Ecosystem Study BESOD ODNDCEWZ i
Stream Chem|5tr|:rr Data htto:/ficewater. boisestate. edu/dcew2dat vices/cuahsi_1_0.asmx?WSDL Y . Aerisl Hybrid
i Contact: Pam Aishlin .
HE!tIr‘ﬂDFE ECDEYE'[EFI"I StUdY BESSail pamaishlin@boisestate.edu
Soils Data 208-426-2220
Baltimore Waters Test Bed .
Ground Water Level Data atimore Sites: 68 faogenphiBEadant: 74071
Variables: 24 earse -116.099
Beacon Institute for River and 5 ~ 001 15 Values: 4738590 sae8824 :
Egtura}r = Last Harvested on 7/25/2010 1:12:50 PM ] AN .Boise Pe
Dry Creek Experimental [ _Abstract |
QDMDCE
Watershed, SW Idaho ] ) ; §
Dry Creek Experimental Watershed was established by Dr. Jim McNamara in
Chesapeake Bay Information 1998 as an outdoor laboratory for student and faculty research toward improving
Management Svstem CIMS understanding of hydrologic processes in semi-arid mountainous terrain and
) Yy testing and improving data integration and hydrologic modeling. Continuous and
discrete data collection includes climate, surface water, groundwater and soil
http://hi tral hsi.org
p : // I S C e n ra hd C u a S I hd O r e State University, Hydrologic Sciences Dept,
1 -1Jim McNamara



http://hiscentral.cuahsi.org/

HIS Central Web Service
* Programmatic methods

The following operations are supported. For a formal

to q u e ry th e n atio n a | definition, please review the Service Description.

* GetMappedVariables

metadata Catalog ®* GetMappedVariables2

® GetSearchableConcepts

o Sea rCh by: ® GetSeriesCatalogForBox

* GetSeriesCatalogForBox2

— Location * GetServicesInBox
* GetServicesInBox2

— Variable (concept) * GetSitesInBox
* GetSitesInBox2

- Date Ra nge * GetWaterOneFlowServiceInfo
® GetWordList

- Data Source & getDntologyTree

* getSearchablePaths

(WaterOneFlow service)

* getSeriesCatalogInBoxPaged

http://hiscentral.cuahsi.org/webservices/hiscentral.asmx



http://hiscentral.cuahsi.org/webservices/hiscentral.asmx

HIS System — HIS Desktop

66

USGS
| HIS Central Metadata
O-: Web Catalog

~ Service ”
G ey | [
Registration
University
o _E¢

I Data Access |

Data Discovery
Hyd roservers And Access

T, R s

o

m

o

(HydroDesktop)

Users



HIS in Familiar Software

M I AB®
e LJ
The Language of Technical Computing

e MathiWorks Inc. .
nts. See v mathwords.com/patents

Protected by U.S. pate
‘The MathWorks

R2008a

Java

ArcGIS 9

ArcMap




ologic Information System (CUAHSI-HIS)
ervices, tools, standards and procedures
hance access to more and better data for

hydrologic analysis.

HydroExcel: WaterOneFlow Excel Client

HydroExcel is an Excel spreadsheet that provides direct
access to WaterOneFlow web services, serving data Active Web
both from national data providers and universities. The
spreadsheet uses VBA macros and an object library

called HydroObjects to communicate with and retrieve Cats Source A
data from WaterOneFlow web services. o

% In the box mext to WSDL Location. npat (hnt copy and
Before you begin: paste) the WSOL location foc the WaterOneFlow web

SArNCH YOU Want (0 access

e Enable Excel macros. Your security settings may
prevent the macros in this spreadsheet from running.
If macros are disabled, and you don't see an option to WD Services are
enable them, you may need to go into Excel's security Informative g
settings and allow macros or at least disable macros ; Text e e the Service
with notification. You will likely then have to close the
spreadsheet and recpen it in order for the macros to

This web service will be used in all other worksheets.

Learning
about

Worksheet
Shortcuts

_ Web Services for National Data Sources
Chck Get Capabilities 10 see what functonalty is Deta Soutce WSOL Location Description

work. avalablo wih Bhe web secvice United States Geological Sthitp /imver sdsc odu/watseoneSowNWIS/ DailyVakoes asmy?VYSOL 1VAS dady vd
* HydroExcel uses HydroObjects, an object library for Some services may not suppont all the methods that this | Uned States Geologeeal Suhittp finver. sdsc edu/wateroneflomVAS/Groundwater asmxPWSDL VIS ground|
chmunicatin iﬂ:’ th Wl: o' Fl & b 24 spraacsbeet “z:; For example. conssder 3 seevice that| United States Geologal Sshttp fimer sdsc adu/wateeonefow WIS UnaValues asmx™WSOL NWIS real tin
gw € VvaterUneriow wei prondes access 10 2 gndded dataset. Sncethe dataare | Unted States Geological St http /irver sdsc edu/wateronefiowNWIS/Data asmx?WSDL NWIS instart
services. So if you want to use HydroExcel, get and based on a gnd, and not oa discrete seasor locations o Oak Ridge National Laborat Wip fimver sdsc edu/wateconefom DAY MER e asmx7WSDL Daymet Mete
> ] "saes”, 1he service will not suppodt a GetStes oc National Canters for Emaron hitp /invar 53e< adu/wateconefow AN 12k gy Horth Amancy
install HydroObjects. GetSiteinfo method, and 50 you will not be able 10U38 the | Environmental Protection Ag hitp [iriver sdsc edu/wateronofowEPA/cuahai_ STORET wat
e HydroObjects requires the .Net Framework 2.0 from f;‘;“s"' Info, or Sze Catalog worksheets with that NASA Mitp iiriver sdsc edu eRowMODIS/Senice a8
Microsoft. If you are using Office 2003, then Service
. . . Click Open Service Web Page to open a wob page that | Web Services for Academic Investigator Data
Pack 2 for Microsoft Office 2003 is also required. ey Tove TGS Information BOOU the Web Service University WSDL Location
ek Gt Y03 1o the o6 5 Utah State Unnersity Mitp iMis02 usu ecaNtisbeanner/cushs_1_0 usmx
i 3 Shes o worksheet Utah State Unnersity hitp his02 usu eds'mudiake/cuahsi_1_0 asmx?W
HydroExcel Version 1.1.2 Resources: Sownload 2 st of 5188 f10m the wed service e ip: ihin08 . viown eduinensadicuahai_1 0
. = . " Unnersty of lowa hitp /inia08 idv ulows edu'water_qualay/cuahsi_1_0 asmx@WSOL
This latest version of HydroExcel features right-click Click Gat Variables 10 ump 10 the Vanables wodksheet | | 70 7 79 S I s Sheh Amakd

menus and additional buttons to improve the workflow, the ability to save raw WaterML files to disk as XML files, and the display of some additional tems available in WaterML such as
variable speciation.

e Microsoft Office 2003 version [XLS; 7.5M] (requires HydroObjects)
e Microsoft Office 2007 version [XLSB; 1.1M] (requires HydroObjects)
e HydroExcel Version 1.1.2 Software Manual [PDF; 3.8M; 48 pages]



Choosing a Service

) CUAHSI HIS Central - Mozilla Firefox.

I.f";\,l = = HydroExcel.xlsb - Microsoft Excel
el
- Home Insert Page Layout Formulas Data Review View Developer
B6 - f |
B I: Data Service Details: R
1 Daz:::?iwim: ::::—:cii cae drexel edu/SRBHOS/cuahsi_1_0.asmx?WSDL ’ . ﬂ‘:ﬁ
2 Specify the web service that will be used in all worksheets e - : —
3 WSDL Location|http-//che cae drexel edu/SRBHOS/cuahsi 1 0.asmx?WSDL A =
4 Contact Info: Citation:
5 | Get Capahbilities |_ Open Service Web Page | Get Sites | Get Vanables R !
5 | I < = >
7 Below, results from Get Caﬁabilities i lected Web Semnvice.
8 Sites TRUE Tell HydroExcel which
9 Variables TRUE .
10 Site Info TRUE web service to use
11 Site Catalog TRUE
12 Time Series TRUE
13
14 Web Services for National Data Sources
15 |Data Source WSDL Location Description
16 |United States Geological Suhttp/itiver. sdsc.edufwateroneflow/MWIS/DailvValues. asmxPWSDL MWIS daily value data (e.g., daily a
17 |United States Geaological Sihttp-/friver sdsc.edu/wateroneflow/MNWIS/Groundwater asmx?WSDL MWIS groundwater data
18 |United States Geological Sihttp-/friver sdsc.edu/wateroneflow/MWIS/UnitValues asmxMWSDL MWIS real time data
19 |United States Geological Sihttp-/friver sdsc_edu/wateroneflow/MWIS/Data. asmx?WSDL MWIS instantaneous irregular data |
20 | Oak Ridge Mational Laborat http://river. sdsc_edu/wateroneflow/DAYMET/Service.asmxPWSDL Daymet Meteorological model
21 |Mational Centers for Environ http-//river sdsc_edu/wateroneflow/MAM12k/Senvice asmx?WSDL Morth American Mesoscale (NAM) Y
22 |Environmental Protection Ag http-/friver.sdsc.edu/wateroneflow/EFPA/cuahsi 1 0.asmx?WS0L STORET water quality data
23 |NASA http://river sdsc.edu/wateraneflow/MODIS/Senvice . asmx PWSDL Atmospheric data derived from remc
24 |USDA-ARS http://river sdsc.edu/snotel/cuahsi_1_0.asmx?WSDL USDA-MRCS Snotel data network
25
4 4 » M| Introduction | Data Source , Sites -~ Variables - Site Info - Site Catalog -~ Site Sum{ NI m
Ready | ] [EEEETENE



Choosing a Site

-

I.f’f:u,! 9 ¥ HydroExcelxlsb - Microsoft Excel - = X
o
- Home Insert Page Layout Formulas Data Review View Developer @ - & X
F4 e £ v Google Earth opens,
F G L showing our sites
1
2 |Get Sites Options
3  Show sites in Google Earth after download|TRUE
4] 1
: Get Sites (=13
i Find sites and variables available [= ]
; ;II::EH:‘;;?RTHNH f th b i L— v I ! S
: rom e webD service = N
5 SRBHOS:BURDRUM e |
10 | SRBHOS:RTHMet2 e v >
11 | SRBHOS:RTHMet3 Shale Hills of P | Ji2l
12 | SRBHOS:RTHMet4 Shale Hills of P o
132
M4 4 » M| Introduction - Data Source | Sites . Variables - Site .
| Ready = Hﬁ@ 5
O corc v Places . 2
GetSites = & My Places
G—1—GetSitelnfo ® 0o Seifsceng =
O—1— GetVariablelnfo P o e, 50 art s, |
O— GetValues =
J ¥
WaterML A Let’s use this site
= % Primary Database
# Mg Geographic web
WaterOneFlow gé poss . e R
Web Service




Downloading Time Series

ffﬁg:,; [ = HydroExcelxlsb - Microsoft Excel - | X
— Home Insert Page Layout Far . . . @ - =7 x
c10 e & Input our site and a desired variable, -
F G e.g., net radiation, and tell L K L |
1 . .
) CetValues Opfioms =om: HydroExcel to get the time series for
3 | Site Code/Location|SRBHOS:RTHMet March, 2007 eter
4 Variable Code|SRBHOS:516 _
5 Start Date|3/1/2007 0:00 N — nn State University
6 End Date|3/31/2007 23:59 Latitude 40665817
7 Longitude 77904011
8 Get Values Data Source http://che. cae drexel edu/SRBHOS/cuahsi 1 0.a
9 Obtained 9/26/2008 17:12
10| ! Ignore NoDataValue TRUE
11
12 |DateTime Value Offset Offset Units Offset Description  Censor Code Method
13 3/1/2007 7:30 6.861999989 nc Mo methoc
14 3/1/2007 8:40 12.89999962 nc Mo methoc
15 3/1/2007 8:50 15.59000015 nc Mo methoc
16 3/1/2007 9:00 39.95000076 nc Mo methoc
17 3/1/2007 9:10 25.65999985 nc Mo methoc
18 3/1/2007 9:20 11.27000046 nc Mo methoc
19 3/1/2007 9:30 128.8000031 nc Mo methoc
20 3/1/2007 9:40 84.80000305 nc Mo methoc
21 3/1/2007 9:50 3447000122 nc Mo methoc
22 3/1/2007 10:00 49.5 nc Mo methoc
23 3/1/2007 10:10 58.56000137 nc Mo methoc
24 3/1/2007 10:20 63.79999924 nc Mo methoc
25 3/1/2007 10:30 62.029998735 nc Mo methoc
M 4 » M| Sites . Variables , Site Info - Site Catalog -~ Site Summary | Time Series .~ statisti NI m |
| Ready = Lﬁ@ = 1] s




Exploring the Time Series

-

4 4 ¥ M| - Site Info . Site Catalog -~ Site Summary - Time Series | Statistics and Charts %[Nl

Ready | B |

£ (001 {)

(Oin = R ¥ HydroExcelxlsb - Microsoft Excel - = X
(B |
Home Insert Page Layout Formulas Data Review View Developer @ - & X
A21 - f | ¥
| A | B C D F G H L
1. Double click on the header of the calculation to be
changed (e.g. Average, Max, Min). 500
2 1S e TN, g field
setty 500 R'A
¢ Tt Explore time series  |latest data / \
400
you . . nd clicking
16 Refe using analytical / \
17 N 300
18 capabilities of Excel / \ Average
;g / 200 — E
2] [/ X\ \ — i
22 100
23
24 5 -
25 Row Labels Average Max Min R S S S s AP
T F A B PO R TR
26 12:00:00 AM  5.760733263 10.93999958 0.550999999 & Qﬁﬁ Qﬁﬁ Gc_P th.? ﬁé-" F F PP o
27 10000 AM 4123055573 8289999962 0239999995 | S & & (FF R
28 2:00-:00 AM 4459269199 9.649999619 0.432000011
29 3:00:00 AM 6.94084207 23.20999908  0.048
30 |4:00-00 AM 6.757357161 22.27000046 0.623000026
31 5:00-00 AM 6.77895  13.94999981 0
32 16:00:00 AM 7.481800008 12.82999992 1.246999979
33 |7:00:00 AM 7.713342041 21.72999954 0.790000021
34 |8:00:00 AM 2460812505 1065  0.647000015




HydroExcel Limitations

Can’t hold much data

No dates before year 1900
Not truly geospatially enabled
Not free

How can | use HIS in software built to work
with HIS from the ground up?



HydroDesktop

Free, open source solution for HIS data access
 www.hydrodesktop.org

| |
Search all CodePlex projects | Search |

d r O D e S kto p O

CUAHSI ¥ Open Source Hydrologic Data Tools

m Downloads Documentation Discussions Issue Tracker Source Code People License » BS5 B
Create New Page | Edit | View All Comments | Print View | Page Info | Change History (all pages Search Wiki & Documentation 4
nome
Getting HydroDesktop, Presentations and Publications, Version Features, Sample Data, Workshops and Training Mark as a favarite project
T Download
H 1.1 Beta RCE
Project Summary

. S . : Tue Aug 31 2010 at 7:.00 AM
HydroDesktop is a free and open source desktop application developed in C# NET that serves as a client for CUAHSI HIS

WaterOneFlow web services data and includes data discovery, download, visualization, editing, and integration with other analysis Beta @
and modeling tools. No Ratings
412 downloads
Building the HydroDesktop Team View all downloads
This is an open project that is actively seeking partners to help with coding and testing. If you are interested in working with us on Activity 30 AN days
the project, please introduce yourself using the Discussions g tab. Also, you may want to start by reading the HydroDesktop
Functional Specifications. Finally you may want to take a quick look at the Presentations and Publications that introduce and Page Views 1556
describe the project. We look forward to meeting you and working with you on this project! Visits 284
» Go to the Discussions Page hitp://hydrodesktop.codeplex.com/Thread/List.aspx [@ to intraduce yourself Downloads 198
» Look at the Database Structure for HydroDesktop Application Runs N/A

» Read the Functional Specifications » View Detalled Stats

» Look at the Documentation for HydroDesktop users and developers )
Related Projects



http://www.hydrodesktop.org/

GIS fully integrated with HIS

%> CUAHSI HydroDesktop - default.hdprj

©
Home Table Graph Edit Help
v : = L= ?
'Q N 7 \".')Q \_)\ e &")% + ﬁ ‘ == Opacity |100 ~
Search Pan ZoomIn ZoomOut MaxExtents Previous Add Identify | Select| Attribute Measure ESRI World Topo v
- Basemap |
\ Online Basemap
B & Map Layers| R ) o 12
& [@1[Search Results™ rea || Options esults | Search Management |
. NWISbV ' - IVI eta d ata Cata | Og Keywords: Type-n Discharge, stream
o Themes I k d rI'sltyf:lel":sl:::eerr:\Phyai(:al\FIux\FIu;( discharge\Discharge, stream
= [¥] online Basemap - Onto Ogy eywor S i :
= Base Map Data Discharge velocity A = Fux ~
5 @ akes - WaterOneFlow/WaterML e soni® i T
ischarge, in conc i 5
- Discharge. per bat o Flu, wind .
: (- Fux, evaporation
& [ rivers . . unspec (= Flux, discharge
I8 o gt e .}r\) { . I:D)ischarge.v:lzll flo Discharge, groundwz
Vil \ 2pam ispio uncinata S
= [ us.Huc ‘ TN of \‘\ niqg?hm bl | Discharge. stream
EHUC ) \ || 2l ||® | &
= ¥|u.s. Counties 10m e /Y / % Keywords Display
'k ( _ 290} Sel O Llst O Tree & Both
NAME " X : elected Keywords
=] U.S. States 43%m v 2Yim J / \ > Discharge
NAME e L ‘V//" b gy A ‘
: AUEP S | .
= [¥] canada Provinces v 7'""7"' /) v / D iscove ry |
# NAME w7 7..'_.» /’7 T A /5 —
= [¥] Countries m / Ve 4 /
L e S WY Access
& NAME v v/ { = ]
o e NV, @) Analysis
s \ Web Sex y,
/ NWIS Daily Uanges
[ Keywords Date Range 2/27

Longitude: 97°23'39"W, Latitude: 30°23'28™N

discharge, stream




Tables

Graphs
Editing
Export

Built-in Analysis

CUAHSI HydroDesktop - default.hdprj

()

Home Table Graph Edit Help

7 =4 = - Start Date: 8/27/2009 12:00:00 AM
i i syl &
D il & l L $ = L

End Date: 8/27/201012:00:00 AM

Time | Probability Histogram  Box/Whisker Sumr‘r"larj.r Plot  Color  Close Date .
Series Type  Setting Legend Setting Display Full Date Range
Plots TSA 8 Probability Plot Options Date 8t Time
Uncheck Al . .
Selection Tool Discharge - cubic feet per second
(3 ALL ) Simple Fiter ) Complex Fitter 30
T — —— — —— ——
[ | Discharge Barton Ck abv B.. % T ]
[ | Discharge Barton Ck at Loo... 70 - 1
[] | Discharge Barton Ck at Lost -g I ]
[ | Discharge Barton Ck at SH ... 8 M
2 60 1 ]
[ | Discharge Barton Spags at A... L T 1
. ]
Disch Bear Ck nr Brodie... @ 1
[] | Discharge ear Cl nr Brodie 2 50 1 1
o oco v AR ]
(i) 4
Discharge Bogay Ck at We... L 40 1 ]
=] —_ -
[ | Discharge Bull Ck at Loop 3 = B
[ | Discharge Colorade Rv at A... 3 I ]
[ | Discharge Ft Br Boggy Ck at... ;, 30 T ]
[ | Discharge Kincheon Brat .. g T b
[ | Discharge Little Walnut Ch .. E 20 T
[ | Discharge Onion Che at Twin... g E_
[ | Discharge Onion Ck at US 10 T
[ | Discharge Shoal Ck at Silve... 1
[] | Discharge Shoal Ckat W 1... 0 4 Akl . bl
[1 | Discharge Slaughter Ck at F... Jul-2009 Oct-2009 Jan-2010 Apr-2010 Jul-2010 Oct-2010
[ | Discharge Slaughter Cle at F... Date and Time
Disch W Bouldin Ck at ...
M SETEree ouen —+— Boggy CK a Webbervile Rd, Austn, TX, 1D. 21
[ | Discharge Waller Ck at Koe Boggy Ck at Manor Rd, Austin, TX, ID: 5
[ | Discharge Walnut Ck at De... s
rs ~

Database: C:\Program Files\CUAHSI HIS\HydroDesktop\databases\DataRepository.sglite

80

70

60

50

40

30




Customizable with Plug-ins

* Community
development

e Buildon't
HydroDes
framewor

ne
Ktop
<

AHS project.hdprj
Home Table Graph HydreR HydroMedeler Edit Help
’ry B - N F X
e =) A C:\Documents and Settings\jd29877\My Documents\W| -« (7]
Open Save Save Add Add Run Clear Ly
As.., Component Connection Composition
Model Composition Current Directory Helprz

Double dick, or dag the desired mode! fo add & fo the

HydoModeler composiion window.
MName Type Details
(= Folder
[ svn Folder
[ example_corfiguration Folder

B! Simulation progress
Finished..

Db Writer

[I AR RN

T

Everts
Order |~ Type Jescription Sender Simulation Time #
0 Infarmative Starting simulation at 1046
1 Informative Preparing for computation....
2 Informative Calling Prepare{) method ...
3 Informative Calling Prepare{) method ...
Property 4 Infarmative Calling Prepare() method o 3
[ [, Commrbinn mmes e il | hd
< ¥

HydroModeler

Database: C:\Documents and Settings\jd25877\My Documents\Work StuffiHydrodesktop\Documentation\HydroModeler \CE394 Ex 5\Ex 5Data\SanMarcusData. sqlite
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Services-Oriented Architecture for
Water Data

Catalog
HIS Central

Data access

HydroDesktop

HydroServer
Data Publisher User




HIS Overview Report

e Summarizes the
conceptual framework, §CU£\HSI
methodology, and

application tools for HIS CUAHSI HYDROLOGIC
version 1.1 INFORMATION SYSTEM:

OVERVIEW OF VERSION 1.1
* Shows how to develop

and publish a CUAHSI
Water Data Service
e Available at:

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



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

The Road Ahead

* WaterML 2.0

— World Meteorological Organization
— Open Geospatial Consortium
— Hydrology Domain Working Group

* HydroServer — Data access control
 HydroDesktop — Refinement



Put Your Dots on the Map
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Start Using HIS

e HIS Website

— his.cuahsi.org

 HydroDesktop
— www.hydrodesktop.org
 CUAHSI User Support Specialist

— Yoori Choi
— ychoi@cuahsi.org



