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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 analysis.

his.cuahsi.org



Presenter
Presentation Notes
This definition is from the HIS website.  To better understand what this means, let’s review the story of how HIS came to be.

http://his.cuahsi.org/

What kind of data does HIS support?

HIS is designed for in situ (e.g., sensor) data
collected at a fixed point.

Archetype: Stream flow at a gage on a river
Sensor can measure any physical, chemical, or
biological property

Relaxing assumptions

— Moving platform data can be represented (but not as
efficiently as custom designed database)

— Time series can be associated with polygon or arc in
WaterML 2.0

— “Simple” laboratory analyses (aquatic chemistry...)



We Collect Lots of Water Data

Water quantity Rainfall Soil water

Groundwater




The Data Have a Similar Structure

Streamflow (cfs)
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These data are recorded over time to monitor a hydrologic process or property.


Data Are Collected by Many
Organizations
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Presentation Notes
There are many sources of hydrologic data.  By the way, all of these data sources are currently represented in HIS.


USA has GIS Data Repository

geddata. gov

U.5. MAPS & DATA

_mr Search W]( Maps T Harkplal:e

Communities e - o | Search oeodata gov

Special Interest
= Fire Mapping
= Gepgraphic Names

= Historical Collections

=« Homeland Security

= Hurricanes
= Indian Ocean Disaster

= Lewis and Clark

= Local Governments
= Becreation and tourism

= The National Atlas
= The National Map

Data Categories

= Administrative
Boundaries

= Agriculture

= Atmosphere

= Biclogy

What: (=.g. River) Where: (e.g. Harrison, NY)

| | [Search]

Show Advanced Search Options

Current Featured Topic

;State, County and Local Governments
umm-

.but nothing equivalent for water data



Data Integration

GIS Coverages

Geochemical Geologic
Data Structures
Weather and Climate Remote Sensing

Dynamic Grids

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



The Result
 WaterML language for
describing water data

* Global (?) catalog of
water data sources Catalog

me
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* Free software for data
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Metadata Catalog, October, 2012

Map integrating
NWIS, STORET,

100 public services & Climatic Sites

32,000+ variables

2.79 million sites

33.9 million series

Referencing 18+ billion data values
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3000-5000 GetValues requests per day.


HIS Usage

Number of Time Series Downloaded
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For more on the HIS Story
his.cuahsi.org

|

C U AH S| CUAHSI'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 hydrologic dat:

Components .ommunn‘:y Publications About Us Contact Us Custom Search

The CUAHSI Hydrologic Information System (HIS) is an internet-based system for uick Links

sharing hydrologic data. It is comprised of databases and servers, connected through
web services, to client applications, allowing for for the publication, discovery and
access of data.

HydroDesktop « WaterML Web + Master Controlled
HydroExcel Services Vocabulary
HydroGet « ODM Database « HydroTagger
Fetch\WaterhML & HydroServer « HIS Central

Key Components of CUAHSI-HIS: 1 N

Hydrologic Data Needs Survey
Hls centra' Help us help you, by filing out our Hydrolegic Data
Publication, Discovery, Access and Analysis Needs Survey.

Data DISCOVEW This survey follows on to those conducted in 2004 and
2006. Results of these surveys have had a =ignificant
influence on the direction of this project.

Hope to see you at the Water Data Service Workshop,
July 21-22, 2010

Thiz work=hop is an intreduction to the CUAHSI HIS web
service approach to sharing and accessing hydrologic data,
including the key tools and technologies: HydroServer (store
and publizh), HIS Central (catalog and search), and
HydroDesktep (access and analyze). The workshop follows
the CUAHSI Biennial Colloquium in Bolder, CO

HIS at the AWRA Spring Specialty Conference: GIS &

HydroServer Data Services HydroDesktop Hater Resourees Vi
- and other clients The keynote by ESRFs Jack Dangermond described how
Data Publication Water and Spatial Data ESAI s integrating HIS technalogy into their new products.
Da1a ACCQSS There was alzo 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.

TET— T 7|
Done -
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Web Paradigm

Catalog

Web Server Browser
(CNN.com) (Firefox)




Services-Oriented Architecture for
Water Data

HIS Central

Data access

HydroServer HydroDesktop




Services-Oriented Architecture for
Water Data

HIS Central

Data access ‘ H

HydroServer ydroDesktop




HydroDesktop

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

| |
Search all CodePlex projects | Search |

/droDesktop

CUAHSI ¥ Open Source Hydrologic Data Tools

m Downloads Documentation Discussions Issue Tracker Source Code People License » BS5 §)
Create New Page | Edit | View All Comments | Print View | Page Info | Change History (all pages] Search Wiki & Documentation “
Getting HydroDesktop, Presentations and Publications, Version Features, sample Data, Workshops and Training Mark as a favorite project
Project Summary 11 Beta RCo

. 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 ANl days
the project, please introduce yourself using the Discussions L 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/

HD-Opening Screen

& CUBHSI HydroDesktop -Datspaﬁal&mpﬁeprqem-id;m'* T
ﬁ]l\‘lap|5ﬂfh nterpolation Tool rabteaamEdtHv&m :
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Add Layer... Remove Out ToExtents Previous Mext ZoomTo
Layer Layer

P
Opadity: Delineate

Online Basemap

Select Deselect Identify View Attribute
Al Table

Layers View ‘ Zoom Map Tool EPA Tool

El £F |Map Layers|
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Select Area of Interest

e Home | Table  Grph  Edit  Help
[ = | - -~ - ? .I e ——
[ Q @ Q Q _ Q k-_)l + ﬂ ﬁ = ' |—ESHI World Street Map ~
Search || Pan  ZoomIn ZoomOut MaxExtents Previous '~ | Add Identify Select Atwribute Measure | Delineste | Opacity 100 ~
El £ Map Layers -’; 5
2 [¥] Online Basemap
= [¥] Base Map Data Active Layer Canada Frovinces ~ (@
= 7] 1zkes Selact Field Select Search P
NAME NAME -
NAME_VAR — -
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B ¥ Us. States -
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= ¥ Countries =
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Search Summary
Server Area (festures selected
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All webservices selected

Keywords Date Range 65/15/2006 ::: 6/15/2011




Select Constituents of Interest

&) cuaHSI HydroDesktop *
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Home Table Graph Edit Help
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¥ NWISID | DataSource SteMame Varhame =
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Examine Metadata

Edit

Selection

Tools

BQAQE+E&2 &

DataSource SiteMame VarMame 4 SiteCode WarCe
EFA CAYUGA CREEK IM Cheektowaga | Inorganic nitragen {nitrate and nitite) as M EPAZINYDECA: ... [EPAZ
EFA CAZENOVIA CREEK In Buffalo Inorganic nitrogen (nitrate and nitrite) as M EPAZINYDECA: ... [EPAZ
EFA BUFFALD R. IN BUFFALO Inorganic nitrogen (nitrate and nitrite) as M EPAZINYDECA... |EPAZ
EPA MUD CREEK IN RAYMOND Inorganic nitrogen initrate and nitite) as M EPAZTNYDECA:... |[EPAZ
MNWISID MI1053 MNH3+orgh, wf MNWISID-431500... | NWISI
MNWISID EZ642 MNH3+orgh, wf MNWISID-425745.. | NWISI
EFPA BUFFALO R. IN BUFFALOD Mitrite: as N EFPAZINYDECA... |EPAT
MNWISID MI1053 Mitrite:, wf WNWISID:431500... | NWISI
MNWISID EZ642 Mitrite:, wf MNWISID 425745, | NWISI
MNWISID EZ642 Mitrite:, wf MNWISID-425745.. | NWISI
EFPA CAYUGA CREEK IN Cheektowaga | Nitrogen, Kjeldahl EFPAZINYDECA:...  EPAZ
EFA MUD CREEK IN RAYMOND Mitrogen, Kjeldahl EF‘A:E{ EP£A: 21 WYDECA:01
EFA TOMAWAMDA CREEK IN Rapids | Nitrogen, Kjeldahl EFPAZINYDECA:... EFAZ
EFA CAZENOVIA CREEK In Buffalo Mitrogen, Kjeldahl EFPAZINYDECA:... EPAZ
EFPA BUFFALO CREEK In Gardenville Nitrogen, Kjeldahl EFPAZINYDECA:...  EPAZ
EFA BUFFALD RIVER in Buffalo Mitrogen, Kjeldahl EFPAZINYDECA.... EFAZ
EFA RANSOM CREEK IN CLAREMCE | Mitrogen, Kjeldahl EFPAZINYDECA:... EFAZ
MNPCA FROO1 Mitrogen, nitrate (NO3) MNPCA:FRO0T MPCA:
NPCA WRO0 Mitrogen, nitrate (NO3) NPCAMROTD MNPCA:
MNPCA WWoo1 Mitrogen, nitrate (NO3) NPCAMWOO MPCA:




Select Series for Download
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Date & Time

View Data

Date and Time
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GIS fully integrated with HIS

=5 CUAHSI HydroDesktop - default.hdprj
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Tables

Graphs
Editing
Export

Built-in Analysis

CUAHSI HydroDesktop - default.hdprj
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Home Table Graph Edit Help
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Time | Probability Histogram  Box/Whisker ~ Summary Plot  Color  Close Date .
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Prototype Web-based
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HIS System Overview

USGS
1, HIS Central [PEEEE
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Getting Water Data (the old way)

Different Query Pages Different Query Responses

¥)UsGS Surface-Water Daily Data for the Nation - Mozilla Firefox (=] ) Mozilla Firefox =101 x|
File Edit Miew History Bookmarks Tools Help File Edit Miew History Bookmarks Tools Help
s H [apu) oooos oooorL rEgE NIEIQIL, LTEEL [TIIEX LIy d
# as 00065 ooooz Gage height, feet [(Mindimnm)
# o5 oooes oooos Gage height, feet [(Mean) =l
#
# Data-value gualification codes included in this output:
# L Approved for publication -- Processing and review co
; - . . P Provisional data subject to revision.
USGS Surface-Water Daily Data for the Nation i J
Surface-water daily data example. agency cd Zite_no datetime 01 00010 _0oo11 01 o0
=1 15s 1a6d 14n i0s 14n i0s 14n
Select sites which meet all of the following criteria: USG5 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
8 Site Number - enter 2 full or| [ P A P Moz x U363 05158000 Z007-07-20
& JEPA > STORET > Stations by Organization and Station 1D - Mo; -3 x| —— 08158000 2007-07-21
o Site type - o Flle Edit  Wiew Higtory Bookmarks Tools  Help UsGS 08153000 2007-07-22
US. EMVIRONMENTAL PROTECTION AGENCT - uscs 08153000 2007-07-23
il U3Gs 05155000 Z007-07-24
—_— = i1 ] 05155000 2007-07-25
[rm— 10T i

T3G3 05 157 e -

e i o X
Stations by Organization and Station |0 [stormod_) 4 I I )MOZI"a fox —IEI—I

File Edit Miew History Bookmarks Tools Help

Water Level/ Flow Param;l station = oTE
[ o= 4 bea elecian Gryanizalon anl 3 Seach Tahe, T ener 3 Search S arm clich Search Siatonr <OrgamzationFormallVame>Texzas Cotnrigsion on =
) i | S AT Environmental Quality</OrganizationFormallVame >
r Select an Organization <fOrganizationDe scription>
seareh Tips — <Activity>
& ceachiyziten — <ActivityDescription>
:::::z:: ':: =ActivityIldentifier> 10001684 </ ActivityIdentifier=
etec) Siaten Alar Type lm e | <ActivityTypeCode>Field
Wi Obs<iActivityTypeCode>
——| <ActivityMe dialN ame > Other</ActivityMe dialN ame =
<ActivityStartDate=2005-09-27<fActivity StartDate>
<ProjectIdentifier>24</ProjectIdentifier>
=fActivityDescription=
— «<MomnitoringLocation>

_|;| “MonitormgLocationldentifier> 1136 2</MonmtormgLocationl dentf
»

‘I I AN et T it BT =T TTET AT 5 T b W ASTT AT I
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Presenter
Presentation Notes
Much hydrologic data are online.  However, each website has a different form for querying data, and each website returns data in a different format.
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12/31/2006 1/2/2007 1/4/2007 1/6/2007 1/8/2007 1/10/2007 1/12/2007

and time series

<timeSeriesR

<gueryInfo
<timeSerie

esponse xmlns:gml="http:

WWW.Opengis.net

" xmlns:xlink="

heep: //fWwWww.w3.0r

xmlns:ixsd="htep:// /www.w3.org/ 2001 XMLS5chema™
xmlns:xsi="heep:/ /www.w3.org/ 2001 /¥MIL.5chema-instance™
xmlns:wtr="http://www.cuahsi.org/waterML/ ™

kn;:3="ntt S ww . cuahsi . org/waterML/1.0/ ">

3. ]

=

<timeZ
<geoLo

oneInfo !
cation !

1ot

f7<30::ce::fn xzi:type="5itelInfoType™>
<siteName>Colorado Rv at Austin,
<ziteCode =iteID="1389">08158000</=iteCode>

<noterAgency:USG5</note>

T¥</=ziceNams>

<variabl

<units
<optio
</wvarisk

e

>cfz</units>
ns
lex>

<wvariableCode wvocabulary="USGE5">00060</variableCode>
<wvarigbleName>Discharge</variableName>
<datalvperAverage</datalvpe>

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

gqualifiers="A"
gqualifiers="A"
gqualifiers="A"
gqualifiers="A"
gqualifiers="A"
gqualifiers="A"
gqualifiers="A"
qualifiers="aA"
qualifiers="aA"
qualifiers="aA"

dateTime="2007-01-01T00
dateTime="2007-01-02T00
dateTime="2007-01-03T00
dateTime="2007-01-04T00
dateTime="2007-01-05T00
dateTime="2007-01-06T00
dateTime="2007-01-07T00
dateTime="2007-01-08T00
dateTime="2007-01-08T00
dateTime="2007-01-10T00

100
100
00
00
00
00
00
00
00
00

:00">143</value>
:00">231</value>
:00">112</value>
:00">398</value>
:00">182</value>
100"»212</value>
:00">120</value>
:00">131</value>
:00">132</value>
:00">133</value>
<gualifier gualifierCode="A" network="USG5" wvocabulary="dv_rmk cd"

AN

location

variable

time series

\ Approved for publication -- Processing and review completed.
=

yda'_"_fie:‘}

</timeSeri
</timeSeries

ez
EesponseX>

ML includes location, variables,

1938/x1ink"



BB, UNIVERSITY OF MINNESOTA

What's inside

About Us
Personnel
Research

Eaclities

Publications
Awards

Seminar Series

External Academic Review
Board

Prospective Students

SAFL Home

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

Related Links

NCED

Dept. of Civil Engineering

Dept. of Geology &
Geophysics

Froloav. Fuolufion. &

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
unigue 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

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

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

WaterOneFlow

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

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

GetSites
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'

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'

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

GetVariableInfoObject
Given a variable code, this method returns the variable's siteName. Pass in the variable in this
format: 'NetworkName:Variable'

Uses WaterVIL
(a Markup Language for water data)
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Presentation Notes
To standardize data access, we’ll move beyond web pages, and use web services.


WaterOneFlow Web Service

e Set of query functions
— Get Sites
— Get Site Info
— Get Variable Info
— Get Values

e Returns data in
WaterML

Data Source

@
e o
Network @

Sites ‘0
Variables ‘

Values
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A WaterOneFlow web service defines a standard set of query functions for accessing water data, and returns the data in WaterML format.


WaterML and WaterOneFlow

Locations
Variables o

Date Ranges

GetSites
GetSitelnfo
GetVariablelnfo
GetValues

WaterML

WaterOneFlow
Web Service

TRANSFORM

Data '%
P
Data -

Data
Repositories

EXTRACT

WaterOneFlow is how you ask for data
WaterML is the format of what comes back
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Here’s the workflow.  The user has some site locations and variables of interest.  The user sends the request to a WaterOneFlow web service for the data using those four standard functions.  The web service does the leg work of finding the data repository and extracting information from it.  The web service then transforms the data into WaterML, and sends the result back to the user.  Thus, no matter where the data are coming from, the user only has to know how to make those four standard queries and how to translate a single data format that comes back (WaterML).


HIS System — HydroServer
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o
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=
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WaterOneFlow web services are hosted on HydroServers.  Let’s now go into more detail about HydroServers.


HydroServer Goals

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

— Provides local control of data

— Makes data universally available

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



http://hydroserver.codeplex.com/

Point Observations Data

Ongoing Data Collection

'~ o

Historical Data Files

Dissabeed theygen fmg 1)

T

i Mendon = =+

Wellyville ——Paradise <=

T4 s e

Diate [2008]

wees Lower South Fork

GIS Data

QBearRive W mad - Arching - drcloto

o £ ow et Soction ook rkow (o
DEEa ax

Bear River WIS GI5 Dataset

LR ES TR X Jeit

— GetSites

— GetSitelnfo

— GetVariablelnfo
— GetValues

WaterML

WaterOneFlow
Web Service

Internet Applications

e g e

P

Utah State University ICEWATER HydroServer

Thes s the main page of the Utsh Stats University JCEWATER HydroServer wabsit.

Iyaroiogic o mtagrate
Watersheds, sbowng for cross-site camparisans and large scale studes that previnushy had
st nat baen Feastie.

aro published on th servr, use the Obsarvations! Data or GIS Data brks

Features

ICEWATER Contral

Data presentation, visualization,
and analysis through Internet
enabled applications
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ODM bogs down with lots of data.  One of the biggest successful implementations of ODM is for NWS WGRFC rainfall data, where 69156 have a total of nearly 377 million data values.  The workstation has 20GB RAM and runs SQL Server 2008.  The daily values take up 110 GB.  The MPE values are estimated at locations assigned on a grid coordinate system referred to as the Hydrologic Rainfall Analysis Project (HRAP) having approximately a 4 km by 4 km spacing.

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

Operational HydroServers

Utah State University ICEWATER Hydro Server
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http://icewater.usu.edu/
http://www.his.npca.ca/hydroserver/


http://icewater.usu.edu/
http://www.his.npca.ca/hydroserver/

HydroServer Alternatives - KISTERS

External Client
Application
HydroGET, ....

CUAHSI"WMS/WFS SOS ' OpenMlI

WISKI / Hydstra

sSOS internal CUAHSI

Vendor
driver

Import/Export Framework

http :
(s)ftp Files

[ KISTERS AG KISTERS group
40 09/01/2013



Why Publish Data with HIS

Recognition Collaboration Public service Cost savings


Presenter
Presentation Notes
When you publish your data, people will recognize and use your work.  This tends to appeal to academics, especially when data publication is required by the funding agency.  Sharing data promotes collaboration and enables us to better answer big integrative science questions.  From a government perspective, sharing data is a public service that helps the public to be better informed about their environment.  And from all perspectives, HIS supports cost savings by providing free software for both data publication and data sharing, and by making it easier for people to get the data they want (less technical support phone calls).


HIS System — HIS Central
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Presentation Notes
WaterOneFlow web services are hosted on HydroServers.  Let’s now go into more detail about HydroServers.


HIS Central

) CUAHSI HIS Central - Mozilla Firefox
Fle Edit Vew History Bookmarks Tools Help

P | [ |
u b IS e rs @ hd c fat \ \j http:f/hiscentral, cuahsi.orgfpub_services.aspx

. . CUAHS| Login Register
— Register a data service "‘"‘ HIS

Sharing hydrologic data

Registered Services

* U S e rs All Registered Data Services

Name Organization Contact
F H : Details SFe_YSI University of Florida Water Institute hKﬂathIeen B
— FINnd a data service
Details GWL_SRWMD Suwannee River Water Management District ;im!:;n
Details GWL_USGS USGS Groundwater Data Florida fathleen
ckee
. ; l l O rt e d b Details CCBay Corpus Christi Bay Observatory
Details MudLake Hte_lh Water 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 C a ta | O g BErTs TN (University of North Carolina)

Clear Creek — water temperature (University of

Details COTCsnow

Details IHRTippB

lowa)
r I . C O nt I Details IHRNexrad lIHR
I ( ) ( ) . . . . Michael
I I y( i () Og gy Details NADP National Atmaospheric Deposition Program Piasecki
Details EPA EPA STORET David
Walentine hd
4 | >

http://hiscentral.cuahsi.org
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HIS Central keeps a listing of all registered web services, and also maintains a metadata catalog of site and variable information from those services to enable fast data searching.


Metadata Catalog

Stores description of time series, e.g.,

The USGS measures streamflow at Waller Creek
& Koenig with data from 7/31/1968 to the
present...

...and you can get the data from here.

Registered services harvested weekly


Presenter
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The metadata catalog stores the sites and a description of the data series available at those sites.  A data series is all the measurements of a certain variable at a given site.  HIS Central records the site and variable information as well as the begin date, end date, and number of measurements for each data series.  

http://www.usgs.gov/

5

Metadata Catalog, October, 2012

Map integrating
NWIS, STORET,

100 public services & Climatic Sites

32,000+ variables

2.79 million sites

33.9 million series

Referencing 18+ billion data values
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3000-5000 GetValues requests per day.


Ontology: Conceptual Framework

e Chemical descriptions from EPA/USGS
Substance Registry System

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

e Physical descriptions from CF Conventions

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

e Biological descriptions from Integrated

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



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

Thematic Concepts

Branch Leaf

Core Concept Property

/ Chlorophyll a

Chlorophyll <
/

/ \ Pheophytin

Biological ¢

\ E. Coli

Indicator
Organisms

<

Al Fecal Coliform

\

/ DO Concentration
Dissolved

/ Oxygen

<

/

/ DO Saturation

Fixed Suspended

\ Solids

Y Suspended

Hydrosphere <— Chemical <

Y Total Suspended
Solids

Groundwater Flow

/
N

N\

/ Discharge
/

Stream Discharge

Physical <

\ Air Temperature

N Temperature <
Water
Temperature

/

/

—— Variables




CUAHSI Ontolagyic Mar 1 2010

——_ T

HydroTagger

Fadiochemical Zhemical

mlutrient
Ceynen Demand
C Bic ch &y Stahle Isotopes

Ul =
O NI Litt pe car

i :

Inorganic  rganic
Disre

Star Treetn created with Inxight VizServertm

‘ ~: inxight ‘

\Blod:/
Variable Name Code Medium Variable: Variable Keyword
sampling depth, feet nwisuv:00003 unknown select |Temperature, Water, Degre| gage height, feet water depth, stream delete
sample accounting number nwisuv:00008 unknown select Mapping: discharge, cubic feet | .
|Tem t t | discharge, stream delete
. : : perature, water per second
location in cross sectio... nwisuv:00009 unknown select
temperature, water, degr... nwisuv:00010 unknown select barometric pressure, :
not corrected to sea |atmospheric pressure delete
temperature, water, degr... nwisuv:00011 unknown select level, millibars
123 45678 9 10 acoustic signal
= strenath inite
. . . . delete
Each Variable in your data is connected to a corresponding Concept
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These concepts are maintained in the HIS ontology.  When people register their web service with HIS Central, they match the variables in their database to the concepts in the ontology.  When users search for a keyword like “Nitrogen” in applications like HydroSeek, the software figures out what variables from the web service match that ontology concept and then constructs the appropriate queries for data.


HIS Central Web Page

,..‘ UAHSI Login Register

= HIS

Sharing hydrologic data Home All Data Services

UAHSI Login Register

HIS

Sharing hydrologic data  yome Al Data Services

Data Service Title

Baltimore Precipitation BaltPrecip Boise State University, Hydrologic Sciences Department
Baltimore Ecosystem Study BESOD ODMDCEW2 - :
Stream ChEmiStF‘f Diata http /ficewater. boisestate. edu/dcew2dataservices/cuahsi_1_0.asmx?WSDL Aerial Hybrid

i Contact: Pam Aishlin
Baltimore ECDS‘.'ertem StLId‘_f BESSoil pamaishlin@boisestate.edu

. ol
Soils Data 208-426-2220
Baltimore Waters Test Bed g .~
Ground Water Level Diata 3"9_""]' gi Geographic Extent: s2 7207+
ariables: -118.1788 -118.099

Beacon Institute for River and BEACON IBM Values: 4738590 4208824
Egturay - Last Harvested on 7/25/2010 1:12:50 PM

. [ Abstract |
Dry Creek Experimental GDMDCE*

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 System CIMS understanding of hydrologic processes in semi-arid mountainous terrain and
testing and improving data integration and hydrologic modeling. Continuous and

discrete data collection includes climate, surface water, groundwater and soil

http://hiscentral.cuahsi.org

e State University, Hydrologic Sciences Dept,
=rJim McNamara



http://hiscentral.cuahsi.org/

HIS Central Web Service
* Programmatic methods

The following operations are supported. For a formal

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

& GetMappedVariables

mEtadata Catalog ®* GetMappedVariables2

® GetSearchableConcepts

[ Sea rCh by: ® GetSeriesCatalogForBox

® GetSeriesCatalogForBox2

— Location ® GetServicesInBox
% GetServicesInBox2

— Variable (concept) © Getsitestngox
* GetSitesInBox2

- Date Ra nge ®* GetWaterOneFlowServiceInfo
® GetWordList

- Data Source ® getOntologyTree

® getSearchablePaths

(WaterOneFlow service)

® getSeriesCatalogInBoxPaged

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



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

Services-Oriented Architecture for
Water Data

Catalog

HIS Central

Data access

HydroServer HydroDesktop

Data Publisher User




The Road Ahead — WaterML 2.0

e CUAHSI Water Data Center

— Recommended for funding at NSF
— S800K/yr for 3 yr start-up

* Broader collaboration
— Hydrology Domain Working Group

 World Meteorological Organization
e Open Geospatial Consortium (OGC)

e Towards an international standard
— OGC standard adopted, July, 2012

— WMO initiate process to accept as standard Nov.,
2012
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RFC (request for comments)


Data Integration

GIS Coverages

Geochemical Geologic
Data Structures
Weather and Climate Remote Sensing

Dynamic Grids

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



Multiple Services, Multiple Clients within a
Standards-Oriented Environment

Geomorphology Hydrology Geology Ecology

Standards-based interface to serve multiple clients

IRIS UNIDATA CUAHSI IEDA ll;-l,;‘ESI'RI'A
DMC THREDDS HIS Earthchem IDM

Structural and Semantic mediation within community and data type




Start Using HIS!

HIS Website

— his.cuahsi.org

Hydrodesktop
— www.hydrodesktop.org

User Support available
through CUAHSI

Contribute to software
development
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