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The Need: Hydrologic Information
Science

It is as important to represent hydrologic environments precisely with
data as it is to represent hydrologic processes with equations

Physical laws and principles

/ (Mass, momentum, energy, chemistry)

Hydrologic Prc;cess Science
(Equations, simulation models, prediction)

Hydrologic conditions
(Fluxes, flows, concentrations)

Hydrologic Information Science
(Observations, data rpodels, visualization

\ Hydrologic environment

(Dynamic earth)




Advancement of water science is critically
dependent on integration of water information

Databases: Structured data sets to
facilitate data integrity and effective
sharing and analysis.

- Standards
- Metadata ODM
- Unambiguous interpretation

Models

Analysis: Tools to provide windows
into the database to support
visualization, queries, analysis, and
data driven discovery.

Web Services
Models: Numerical implementations of
hydrologic theory to integrate process
understanding, test hypotheses and
provide hydrologic forecasts.

Databases Analysis



What is the CUAHSI HIS?

Browser-based
Data Discovery
Tools

ﬁ DASH
f" Hydroseek

-

4

4 A

3rd-Party Analysis
Software
(with web service capability)

Java
C++
VB

GIS
Matlab
Splus
R
iDL W

=TT

Data Access
Toolbox

I 7 HydroExcel

' HydroGet

¢ OpemMI Interface
'—.‘ HydroObjects
&
L

v \4 l

CUAHSI-HIS
Servers

ODM Database
WaterOneFlow Web

Services

!

m

1Y

DASH
ODM Data Loader

ODM SDL
'—I | ODM Tools

A A 4

An internet based system to support the sharing of hydrologic data comprising
databases connected using the internet through web services as well as software for

CUAHSI-HIS
Central Servers

ODM Database
WaterOneFlow
Web Services
Network/WSDL Registry|
HydroSeek
HydroTagger
3rd-Party Metadata
Repositry
etc.

'AAII

3rd-Party Data
Servers

USGS NWIS NCDC

A 4

ASOS
NCEP NAM 12K
NASA MODIS
etc.

Data Transmission Formats

)

WaterML

Other

data discovery, access and publication.



Key HIS components

Clients

Direct analysis from your favatite analysis environment.
e.q. Matlab

3 creats ¥WIS Class and an instancs of tha ¢lass
2raataClasaFrauifadl ('REkp:/ fwater . adae . adu/vataranatlaw
JUWI3/0a11yValuas . asuu?W30L" ) .
W3 - WWISDa1lyValuas.
3 CatValues te get the data

87500".

aitaida'NWIS: 020
bdatea'2002-09-30700:00:00) a a
@datq'2006-10-16700:00:00%.

varianles'NWI3:00060' .
EValues (3. s1tald. variakle bdate .adata. ' ') .
b | - v a

HydroSeek

WaterOneFlow

—
GetSiteInfo i "éﬂ
GetVariableInfo ___
s rremEm "
GetValues .

WSDL Registry

* http://cbe.cae.drexel.edu/wateroneflow/CIMS.asmx?WSDL

* http://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL

* http://ees-his06.ad.ufl.edu/santafe-srgwl/cuahsi_1 0.asmx?WSDL
Setvices H * http://ferry.ims.unc.edu/modmon/cuahsi_1_0.asmx?WSDL
~-ODMTools | . /his02.usu.eduflitiebearriver/cuahsi 1_0.asmx?WSDL




Query, Visualize, and Edit b
data using ODM Tools

CUAHSI HIS Data Publication System

L
[

Base Station
Computer(s)

]

\ _~

===
Telemetry
Network

—

==

THTH T

T

Sensors

A ff,}?

Streami

Analysis Access
BEx]
GIS HydroExcel
I\éa’ilab ‘gl’f 'f HydroGet
plus VB = [. HydroL|nk
II§L &% HydroObjects

Discovery

Hydroseek

=

kf

t

Serwce Re |str Hydrotagger
— GetSites gistry X__ _gg
ing ODM — GetSitelnfo = ——— _:="'
Data — GetVariablelnfo ————— Foa —
Loader Databaseb 1 Getvaies | | |© | =
WaterML
ODM WaterOneFlow
Data Web Service
Loader
Water Metadata
Excel | | Text Catalog
Contribute
your ODM

http://his.cuahsi.org

HIS Central



Direct analysis from your favorite analysis environment.
e.q. Matlab

% create NWIS Class and an instance of the class
createClassFromWsdl ('http://river.sdsc.edu/wateroneflow/
NWIS/DailyValues.asmx?WSDL') ;

WS = WaterOneFlow;

% GetValues to get the data

siteid="NWIS:02087500';

bdate='2002-09-30T00:00:00"';
edate='2006-10-16T00:00:00"';

variable='NWIS:00060"';

valuesxml=GetValues (WS,siteid,variable,bdate,edate,'"');

<variableCode vocabula psX10 Daily Discharge NEUSE RIVER NEAR CLAYTON, NC

variableID="12578">

<variableName >Dische 2|

<units unitsAbbreviatio
second</units>

< [variable> 5

- <values count="1478":
<value quallflelc;—"A" cl\ 0.5l
<value qualifiers="A" d

1.51

1k

<value qualifierS= d {20 1m0 1%10 1950  19%0 1970 1980 _ 1990 2000 _ 2010
<value qualifiers="A" d



CUAHSI Observations Data Model

Streamflow Groundwater
 Arelational database at the \ / levels
single.observation level Precipitation Soi
(atomic model) & Climate — moisture
- Stores observation data data
made at points e
» Metadata for unambiguous Water Quality F'“g;fawer
Interpretation
- Traceable heritage from raw “When”! Time, T
measurements to usable
information Y. .~ A data value
- Standard format for data vi(s,t)
sharing s, Where”
- Cross dimension retrieval V. 7 Space, 5
and analysis “What”
Variables, V




CUAHSI Observations Data Model http://his.cuahsi.org/odmdatabases.html|
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Monitoring Site Locations Diagram Key ODM Version Data Sources
Sources
(M) ss:::::r::::::r; {PK} Sites fLehl e e (M) ::::::;::;t{am
R RefLatLong » (M) SitelD {PK} (W) Field cannotbenuii| 1 Oneandonly one ODMVersion (M) Organization : :
(O) SRSID - . i M) S D t 4 DescribeSource 1 1 |(M) TopicCategory
(M) SRSName T (M) SiteCode (O) Field can be Null 1. One or many (M) Version Number zog SourceLv ekscnp ion =T Title
i - | M) SiteName z ourceLin|
(0) IsGeographic o¥= zM; Latitude Controlled Vocabulary o i d (M) ContactName 0. [(M) Abstract
(O) Notes " |(M) Longitude (M) Field cannotbenun| 01 Zeroorone (M) Phone 0.* (M) ProfileVersion
Tl ™) LatLgongDatumlo FK} (O) Field can be Nl (M) Email ~ (O) Metadatal ink
ReferenceLocalCoords » 0.* (0) Elevation_m (M) Address 3
(0) VerticalDatum 1.1 fm; g;t{ 8
ate £
28; ::gz:: Observation Values (M) ZipCode 3
DefinesCV » 0..* |(0) LocalProjectionID {FK} . 4 T (M) Citation 1 1 |TopicCategoryCV
VerticalDatumCV| , I (O) PosAccuracy_m Locate » (M) MetadatalD {FK} (M) Term
(M) Term — (O) State « Create (O) Definition
(0) Definition (0) County 0.7 0.
(O) Comments DataValues =
M) ValuelD {PK Data Collection Methods
(M) DataValue
Units Offsets 0.+ (O VaTIERTEurS 0.* <« Resultin Methods LabMethods
(M) LocalDateTime 1.1 (M) MethodID {PK} (M) LabMethodID {PK}
M) UTCOffset ipti M) LabName
(M) Unitslljl;“{ul;K) DescribeOffsetUnits » OffsecTypes OffsetLocationOf » EM; DateTir::UTC fg; m:::::g::crlptlon §M; LabOrganization
(M) UnitsN (M) OffsetTypelD {PK} (M) SitelD {FK} Y 1..1|(M) LabMethodName
i 1 0. (M) OffsetUnitsID {FK}|0..1 0. /(M) VariablelD {FK} [j0:ERsEDennes (M) LabMethodDescription
(M) UnitsType 3 %
(M) UnitsAbbreviation (M) OffsetDescription (0) OffsetValue (0) LabMethodLink
(O) OffsetTypelD {FK} .
1.1 1.1 DescribeTimeUnits » A (M) CensorCode GensorCodeCy] Samples 0 e
9 1_+ |(0) QualifierID {FK} 4.6 (M) Term 0..1 |(M) SamplelD {PK}
DescribeVariableUnits » s — (M) MethodID {FK} -1 |(O) Definition }m E:Lnspa!engIZEOde 0.* « DefinesCV 1.1 |SampleTypeCV
© M) SourcelD {FK (M) Term
g EO; SamplelD {(FK)) (M) LabMethodID {FK} 201 Definition
6 (O) DerivedFromID AreDerivedFrom »
Variables (M) QualityControlLevellD {FK}
(0}~ (07 e 0.*
0.* 0.* - ) SeriesCatalog
VariableNameCV| ; - DerivedFrom Value Grouping (P) SeriesiD (PK}
1. Variables o .
(M) Term - = (M) DerivedFromID {FK} (P) SitelD {FK}
(0) Definition (M) VariableID {PK} 2 (M) ValuelD {FK} 0. Groups 0. < Describe (P) SiteCode
DefinesCV»  |(M) VariableCode ik £ (M) GrouplD {FK} [2: \s/giz:;ge[) {FK}
[SpeciationCV| , 0. :m; ‘s’;::l:f::me 2 (M) ValuelD {FK} (P) VariableCode
(M) Term = eIanon i (P) VariableName
S M) VariableUnitsID {FK (P) Speciation
(O) Definition DefinesCV » :M; SampleMedium {FK} 1t (P) VariableUnitsID {FK}
<« Group GroupDescriptions (P) VariableUnitsName
SampleMediumCV 0..* |(M) ValueType (M) GrouplID {PK} (P) SampleMedium
(M) Term i (M) IsRegular (O) GroupDescription (P) ValueType
(O) Definition | DefinesCV » (M) TimeSupport P P (P) TimeSupport
i i — (P) TimeUnitsID {FK}
0.* }m; ;IaT:.ll.jmtes'D (FK) 9 (P) TimeUnitsName
ValueTypeCV| , i yP! 2 7y (P) DataType
(M) Term = (M) GeneralCategory a Categorical Data o Data Qualifiers (P) GeneralCategory
(0) Definition (M) NoDataValue g 3 « Qualify () NthodD £
(O)Pefnlion | | pefinescvs 07| 0] o0 § s £ s
DataTypeCV | g o (P) Organization
o [ (P)S Descripti
(M) Term 1.1 DefinesCV » K i R F QualityControlLevels Qualifiers HE bt
(O) Definition o — = 9 Q 1.1 |(M) QualityControlLevellD {PK} 0.1 (M) QualifierlD {PK (P) QualityControlLevellD {FK}
8 (M) Q {PK} ;
= (M) VariablelD {FK} ( " (P) QualityControlLevelCode
= 0-*!liM) DataVal (M) Qua.ll.t)(ControlLeveICode (O) QualifierCode (P) BeginDateTime
GerneralCategoryCV 1.1 DefinesCV » - zM; c:t:gzrl;;escrip“on (M) Definition (M) QualifierDescription (P) EndDateTime

(M) Term
(O) Definition

(M) Explanation

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

(P) BeginDateTimeUTC
(P) EndDateTimeUTC
(P) ValueCount




Daily Average Example

10

Discharge, Stage, Concentration and

- S
_1 DataValues : Table Q@
ValuelD | DataValue | ValueAccuracy | LocalDateTime | VariablelD | MethodID | SourcelD | |
|| 201 4.49 09/04/2003 14:00:00.000 4 4 2
|| 193 722 22.898331642  05/01/2006 0:00:00.000 3 3 1
|| 97 748 05/01/2006 0:00:00.000 2 2 1=
|| 1 4.18 05/01/2006 0:00:00.000 1 1 1
|| 95 748 05/01/2006 0:15:00.000 2 2 1
2 4.18 05/01/2006 0:15:00.000 1 1 1 |l|
Record: (4] « [ 1 [» J(p1]pk] of 415 (£ w f ] (2]
_1 Variables :|Table E]@W
VariablelDd VariableCode | VariableName [ VariableUnitsID | SampleMedium | ValueType | IsRegular | TimeSupport [ TimeUnitsID]_~TataTypes, |~
1 I5:00065  Gage height 1\Water Field Observation 15 Continuous 3|
2 NY¥¥IS:00060  Discharge 2 Water Derived Yalue 15
3 NYVIS:00060  Discharge, daily average 2 Water Derived Value 24
4 I5:00300  Dissolved oxygen concentration 3 Pater Field Observation O 0
record: (IJ( ][ 5 (> JDo1]pk] of 7 (<] f |
_1 Units|: Table g@
Uni UnitsNarne | UnitsType |UnitsAhbreviation!:! _ }
[ ; iztic feet per second \L/ZTE:e Per Time g“3fs ] Methods -JTable E]@
| 3 Milligrams per liter Mass Per Volume | mgil [w] Method| MethodDescription [~
RecordN (][ & » [P1]r# of 8 ” id 1 Qage height measured with continuous data logger E‘
|| 2 Discharge derived from water stage using site specific rating curve
|| 3 Djily average discharge derived from 15 minute continuous discharge values
|| 4 Dissolved oxygen measured with a Hydrolab multiprobe field instrument v/
Record: [14] [ 1 [ J1pk] of & (] ] (2]
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Stage and Streamflow Example

_1 DerivedFrom : Table E]E[]T
v — uw DerivedFrom : YaluelD _1I—|7
ValuelD | DataValue | ValueAccuracy | LocalDateTime | UTCOffset | SitelD | VariablelD | MethodID | DerivedFromiD |~ | || 21
1 4.18 05/01/2006 0:00:00.000 -7 1 || 3 3
g7 743 05/01/2006 0:00:00.000 7 1 @ @ §> ‘5‘ g
193 722 22.89631642  05/01/2006 0:00:00.000 -7 1 1 — 5 5
2 4.18 05/01/2006 0:15:00.000 -7 1 1 1 — - =
98 748 05/01/2006 0:15:00.000 -7 1 ” 2 2 — g g
3 417 05/01/2006 0:30:00.000 -7 1 1 1 | g g
99 742 05/01/2006 0:30:00.000 -7 1 " 2 3= 10 10
4 417 05/01/2006 0:45:00.000 -7 1 1 1 : 11 1
100 742 05/01/2006 0:45:00.000 -7 1 2 2 4 || 12 12
5 417 05/01/2006 1:00:00.000 -7 1 1 1 || 13 13
10 i oD 00-4EE-000 % 4 D 2 5 - 14 14
417 05/01/2006 1:15:00.000 7 1 1 1 L 15 15
10 742 05/01/2006 1:15:00.000 7 2 2 Blvl = 2 L |
X - 17 v
Record: @ 4 |_1 [I]@ of 415 N 7 | BT @@I .
I Variablesf: Table [;][Q]mi
Variablel [ VariableCode | “ariableName | VariableUnitsID | SampleMedium | ValueType | IsRegular | TimeSupport |TimeUnitsID|  DataType | GeneralCategory | NoDam
w=Q0065 Gage height :';Water Field Chservation 15 5 Continuous Hydrologic 9999 EJ
BEI Discharge 2 JVater Derived) Value 15 5 Continuous Hydrologic -9999
0060 Discharge, daily average Water Derived) Value 24 B Average Hydrologic 9999
z 4 00300 Dissolved oxygen concentration 3 Water Field Chservation O 0 Instantaneous Water Quality 9993y |
Record: [E[I] |_4 [D@ of 7

BEX)

_1 Units | Table
Units| UnitsName | UnitsType  |UnitsAbbreviation|»
eet Length ft E‘
bic feet per second | Flow ft"3/s o
illigrams per liter Concentration mg/L
4 Meters Length m
5 Minutes Time min
B Hours Time hr M
Record: @El L @)+ of 8

_] Methods | Table

MethodID | MethodDescription [~]

age height measured with continuous data logger |§‘
scharge derived from water stage using site specific rating curve |
aily average discharge derived from 15 minute continuous discharge values

4 Dissolved oxygen measured with a Hydrolab multiprobe field instrument [v]

Record: (1) ][ 5 » [M]r# of 5 lw ] (2]




Daily Average Discharge Example

Daily Average Discharge Derived from 15 Minute Discharge Data

_1 DerivedFrom : Table Q@.
DenvedFrﬁﬁ\ YaluelD
_I DataValues : Table =Joed| - 133 g;
ValuelD | DataValue | ValueAccuracy | LocalDateTime | UTCOffset | SitelD | VariablelD | MethodID | DerivedFromiD || & || |~ 100 99
1 4.18 05/01/2006 0:00:00.000 -7 1 1 1 | 100 100
97 748 05/01/2006 0:00:00.000 -7 1 : 100 101
193 722 22.89831642  05/01/2006 0:00:00.000 -7 1 Q 100 ) 100 102
2 4.18 05/01/2006 0:15:00.000 -7 1 1 100 103
93 748 05/01/2006 0:15:00.000 7 1 2 2 100 104 2]
3 417 05/01/2006 0:30:00.000 7 1 1 || 100 105
99 742 05/01/2006 0:30:00.000 7 1 2 3= 133 13?
4 4.17 05/01/2006 0:45:00.000 -7 1 1 — 100 108
100 742 05/01/2006 0:45:00.000 -7 1 2 4 ] 100 109
5 4.17 05/01/2006 1:00:00.000 -7 1 1 | 100 10
101 742 05/01/2006 1:00:00.000 -7 1 2 5 | 100 111
6 417 05/01/2006 1:15:00.000 -7 1 1 1 N 100 112
102 742 05/01/2006 1:15:00.000 -7 1 2 2 6 |i| B 113
Record: (1) |« [ 1 [ J»1]p¥] of 415 Record: () 15 [B[El
I Variables]: Table [:J[gjm
Variablel | VariableCode | “ariableName | VariableUnitsID | SampleMedium | VaueType | IsRegular | TimeSupport |TimeUnitsID|  DataType | GeneralCategory | NoDam
100065 Gage height Water Field Qbservation 15 5 Continuous  Hydrologic -9999 = |
S=Q0060 Discharge 2 Water Derived Value 15 5 Continuous Hydrologic -9999
BEI Discharge, daily average @ater Derived Value 24 B Average Hydrologic -9999
z T 10300 Dissolved oxygen concentration Water Field Qbservation O 0 Instantaneous Water Quality 9399 v |
Record: [E[Z] [ 4 DLk of 7
= Um,ts — - - - u[g _1 Methods}: Table L.J@
UnitsIp| UnitshName | UnitsType  |UnitsAbbreviation|» | e
m MethodIp | MethodDescription [~]
eet Length ft L - - - .
< 7 éubic feet per second | Flow 73/ {: 1 G‘age height measured with contmuoug datg Iogger' . |i‘
iligrams per liter Concantration gL Dlgcharge derwgd from watgr stage using glte specnﬁc rating curve
4 Meters Length n 3 glly ;ewedrage discharge dezvet.jt;rorr}];j n:n;ute tlthntlr;uoyslddl.sc:large vtalues o
; : ; issolved oxygen measured with a Hydrolab multiprobe field instrumen v
allous. T i v (R W< ) 00>+ o5 e @
Record: [E]E] I—s 4 @)+ of 8




HIS Implementation in WATERS

Netyvoilrk Information System

National Hydrologic Information Server
San Diego Supercomputer Center

* 11 WATERS Network test bed projects
* 16 ODM instances (some test beds have more than one ODM
instance)

* Data from 1246 sites, of these, 167 sites are operated by WATERS
investigators



HIS Desktop (to be developed in 2009)
Harvesting data from web services

Observations

Monitoring Station 92374

HIS Desktop can be rebranded to become CZO Desktop if necessary



Each CZO maintains its own data management
system(s) using the data formats it prefers

The three CZO’s have a common metadata
management system, expressed in tables, where
each table record describes a particular data series
or dataset, including its URL address

CZ0O Metadata tables are published and accessed
through the internet using Web Feature Services
(WFS) defined by the Open Geospatial Consortium

Metadata table records are linked to geographic
features, also published as Web Feature Services to

show data location on a base map



CZ0O Data Types

1. Regular Time Series —data measured with
automated sensors at a fixed location at regular
intervals

2. Irregular Time Series — manually collected field
samples from a fixe lar
intervals Point Observations Time Series

3. GIS coverages and photos

4. One-Time Collections — rock and soil samples
collected once at known position and depth

5. Other Data — LIDAR, land surveys, channel cross-

sections, tree surveys, geophysics, snow surveys




Observations Catalog for Waters Network Testbed Project in Corpus Christi Bay
http://129.116.104.172/ArcGIS/services/CCBAY MySelect/GeoDataServer/WFSServer

displayed over the US Hydrology Base Map from

http://downloads2.esri.com/resources/arcgisdesktop/maps/us hydrology.mxd

The same metadata structure supports data access through WaterML

&

- £ Layers . -
ERCN ravuCC_CCBay._tyselect] IR & Attributes of T4 B(=]/e3
0O D'ams (US Army Corp of Engineers) by WSDL Network | SiteCode | VarCode StartDate EndDate |~
ﬁ+j O Aquifers (USG;) P o » | hitp://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H1 DOConGrab 1994-05-03700:00:00 2006-09-01T00:00:00 —
T National Hydrological Dataset (USGS) hitp://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H1 SalinityGrab ‘1994-05-03T00:00:00 2006-09-01T00:00:00
@ [ Watersheds (USGS) hitp://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H1 TempGrab 1994-05-03T00:00:00 2006-09-01T00:00:00
% O Imagery http://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL vODM H1 vConductGrab '1994-05-D3TOO:00:DO YZDDG-DQ-MTOO:OO:OO
# O Shaded relief - hitp://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL FODM H1 »RefractGrab ‘1996-07-24T00:00:00 »2006-09~01T00:00:00
o — http://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H1 PctDOGrab 2001-06-11T00:00:00 2006-09-01T00:00:00

hitp://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H1 DepthGrab 1994-05-03700:00:00 2006-09-01T00:00:00
http://ccbay.tamucc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL |opm H1 |DOSatGrab |2000-06-12700:00:00 |2006-09-01T00:00:00
. http://ccbay.tamucc.edu/CCB WS/cuahsi_1_0.asmx?WSDL ODM H2 DOConGrab [1994-05-03T00:00:00 2006-09-01T00:00:00
= http://ccbay.tamucc.edu/CCBAYODWS/cuahsi_1_0.asmx?WSDL |oom |H2 |SalinityGrab ~ [1994-05-03T00:00:00 | 2006-09-01T00:00:00
hitp://ccbay.tamucc.edu/C#BayODWS/cuahsi_1_0.asmx?WSDL ODM H2 TempGrab 1994-05-03T00:00:00 2006-09-01T700:00:00
a http://ccbay.tamucc.edyCBayODWS/cuahsi_1_0.asmx?WSDL ODM [H2 ConductGrab | 1994-05-03T00:00:00 2006-09-01T00:00:00
hitp://ccbay.tamucc.efu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H2 RefractGrab 1996-07-24T00:00:00 2006-09-01T700:00:00
u/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H2 PctDOGrab 2001-06-11T00:00:00 2006-09-01T00:00:00
http://ccbay.tamyfc.edu/CCBayODWS/cuahsi_1_0.asmx?WSDL ODM H2 DepthGrab 1994-05-03700:00:00 2006-09-01T00:00:00 |
|
Show: IT Selected Records (8 out of 401 Selected) Options ~
— —
¥ o ;
1211020 "= Beynoldwé‘tal 5
3 | .

pi |

WSDL address and parameters to obtain
observations data using GetValues

N - o Ms_\/\ﬁ/m“@/ \
N L ‘ . ) ] % —
| 1 ] L -
N\- , . T “ { ‘ ] “ - \\

Metadata for selected data series at observation point H1

~._121ID2DZ @
e * *
qursoMunicipaI 7S

g
‘\'\ ri"ﬂwei@sf'g%sh‘j‘»e,o,ﬁ&f_iep?,

12@[?205\ v




Summary

Generic method for publishing observational data
— Supports many types of point observational data

— ODM and WaterML Overcome syntactic and semantic
neterogeneity using a standard data model and controlled
vocabularies

— Supports a national network of observatory test beds but can
grow!
Web services provide programmatic machine access to
data
— Work with the data in your data analysis software of choice
Internet-based applications provide user interfaces for
the data and geographic context for monitoring sites



