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Wiaat 1s; Hydrelogic Science?

Expands lseyondl traditienal hydrelegy.

EGCUS on Why ™~ the: eartih Woerks: as It does, like
OUREN eartir scIEnces, Moving heyond traditional

0)f0)
Em

plem-selving erientation
draces parts of hydrelogy, geocmorpholoay,
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logeology, Piogeochemistry, ...

IHYdrelegic cycle s centrall erganizing prnciple



Need for CUAHSI

Larger-scale; longer-term research to
advance Sscience

Enable researchi at disciplinany/ houndares
SUppet off |argelr research teams

Improeve: efficiency, and effectiVeness; of
data collection and dissemination



PUrpose

Seience Opjecive: o advance hydrelogic
SCIence In the broadest sense of the term

Societall Need: Will'there he enough water
for the next century?

x ...0f appropHate quality

= .10 mMeet seciety’s needs

s ... 10 maintain the Integrity’ ofi our ecoesystenms
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Develop a predictive un
dynamics and its interacti
and civilization -
Three themes iIn CUAHSI science plan:
*Patterns and variability
.Climate and human development

Prediction and adaptation to change




Wihat CUAHSI IS doing?

Hydrelegic Infermation: Systems
Ohsernvatenes

Hyarelogic Measurement Eacilities
Education and Outreach

IHyarelegIc SynthesIs



HIS Definition

The CUAHSI Hydrologic Information
System (HIS) Is a geographically
distributed network of hydrologic data
sources and functions that are
Integrated using web services so that
they function as a connected whole.



HIS Progress

Phase 1 grant, 2.5 year grant completed

Phase 2 grant, 5-yr, $4.5M to Maidment (Texas)
Co-PI's

— llya Zaslavsky (San Diego Supercomputing Center)
— David Tarboton (Utah State)

— Michael Piasecki (Drexel)
— Jon Goodall (Duke)

WATERS Testbeds serve as beta-testers for
software

First community-wide distribution in 12 — 15
months (dependant on establishing support
services)



Data Representation

Four-dimensional Time, T

{x)y,z,t}
Continental scope

Multi-scale, multi-
resolution

Points, coverages,
dynamic fields

Watershed

River reach
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Digitall Continent

Integrating menitering| and research datal yields
a single bedy ofi Infermation for the country

OBRSERN/ALOrIES, contrpuite INtensive Infermation to
IS boay

Olservatories are placed within context of
climate, geology, solls, etec. but are not assumed
10, be! representative of an' area.

Digital’ elsern/ateres; nmay. be Watersheds,
aguifers;, fver reaches, or any region that Is; part
of the continent
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Observation Stations Map for the US
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Inference Space

iranscenading’ place” means testing| nypothneses
I areas; thought: te e similar (Infseme
attrbutes).

Digital contmentwill enableridentification; of
“Similar® areas;and(seme) data aboui that Spoert.

Ohservatores willfenable IRference: abeut similar
fegions (e.g., presumanly: ene can infer moere
about Delaware R. from Potemac than aneut Rie
Grande).
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DOs are the foundation of EOs

Collahoratien off Mission and SCIence: AGERCIES

x DO contains beth Menitering and research data

s DO’ supports hypothesis test, decision| SUppPert
systems, mgmt moedels

InRteradisciplinany communRication

m Scientists;can access multiple conceptualizations to
Impreve Understanding

n EVeryone henefits firom context provided

IRcentives must exist for peeple anad agencies te
want e contrikute (and they: dol)
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HIS 1.0 (1 Nov 2006)

s Peint lime Series
DisceveRy and Publication

Agencies
s USGS NWIS
= NCDC
a EPA Storet

[LTER Trends]
s Static Federation to; Olservatery Trest Beds
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CUAHSI Hydrologic Information
System Architecture

National HIS - san Diego Supercomputer Center

Map interface, observations catalogs and web services for
national data sources

Workgroup HIS - river authority, research centre or univ. > HIS Server

Map interface, observations catalogs and web services for
regional data sources; observations databases and web
services for individual investigator data J

Personal HIS - an individual scientist or manager

Application templates and HydroObjects for direct ingestion of > HIS Analyst
data into analysis environments: Excel, ArcGIS, Matlab,
programming languages; MyDB for storage of analysis data _)
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HIS Server

Supports data discovery,
deliverny:and publication
N — how do |
find the data Il want?

Map interface and
OhSenvations catalegs
N — how do |
acguire the data I want?
Use wel Services or
retrieve from local
databhase
O — hew dorl
publisihrmy: elhservation
data?

Use' Observations Data
Model

=

USGS NWIS Web services

http: /friver. sdsc.edu/MNWISTS/MWIS, asms

rethod Hame
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Natieonal and Woerkgroup HIS

Natioriab HIS

The Consortium of Universities for the Advancement of Hydrologic Science. Inc (CUAHSI)

iFlux Hetwork

How to use it

Station Nam USE RIVER NEAR CLAYTON, NC

Ground Water hegin date : 000
Ground Water end date :

) Discharge count numb Ground Water count number : 0
Coord. accuracy Code: S

Lat & Long Datum Code : NAD Peak begin date Water Quality begin da
220 Peak end date 3 Water Quality end da
Peak count number : 78 Water Quality count number :

Workgroup HIS has local
In it marking the region of observations catalogs for
coverage of a workgroup HIS coverage of national data
server sources in its region. These
local catalogs are partitioned
from the national observations
~ catalogs.
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Data Sources NASA
Storet Ameniflux

NCDC Unidata

INWIS NCAR

CUAHSI el SENICES

Excel \ \isual Basic

ArcGIS C/C++

\Viatiakh Foriran

e ACCESS Jave!
Applications

= : :
== Some operational serviaes


http://www.cuahsi.org/his

How Excel connects to ODM

Do not change the cell |msiticlrns helow! ; ;
ST Excel HydroObjects CUAHSI Web service
Site Code a . .
Variable Code (Storet Code) | 700005| || ¢ Obtains inputs Arses user
Start Date 17141900 for CUAHSI web p ) converts
End Date B/20/200 methods from Inputs into a .
standardized standardized
relevant cells. request to
« Available Web CUAHSI web SOL
Click to Get Values | methods are method QLquery.
DateTime Value GetSitelnfo request.
GetVariablelnfo
GetValues Observations
DateTime Value methOdS' Data
1712006 7
21172006 g Model
3A2006 7
41,2006 78
512006 =
Res ponse
: I converts
iImports VB object converts XML rfspgnsde_ toda
into Excel and to VB object iat ardize
graphs it :
20
|



Data Iypes

Hydrologic Geospatial
Observation Data

Data @ : @
N

Watershed
Weather and Climate Remote Sensing

2
Data Data




HI'S, Extensions

Integration off \Weather Data

s Work with NCAR; prototype oni Ohio
x Moeve fiem gridded to watershed-based! delivery’ ol data:

IHydregeology,

s Constructing stratigraphy. for continent
GE0I00IC Eramewolk

a Geomerphic and geolegic nistery,
Incorporatien of human dimension

s [ransportation; structures
s Permits, Toxic Release Inventory, etc.
» FEleod plain (contributien from real estate sector?)

s FEMA Lidar products
Explicit development of AK, HI, PR beyend CONUS

A,
>
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Questions?

Contact 1nfie:
Jon! Buncan;, Preject Manager

202 777 7305
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mailto:jduncan@cuahsi.org

Extra Slides
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CUAHSI Observations Data Model

A at
thersingle ehservation Streamflow Groundwater
level (atomic model) \ s ke
SLONEsS T
: Precipitation

mades at PeInts g Soil
Metadata for PR 3

_ Water Quality Flux tower
Traceahlerheritage: firom data

measurements; to
informations=
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Water OneFlow
WWe need a — a common

1-

Advancement of IS critically,
dependent on
= 2%



	CUAHSI Overview:�Infrastructure and Informatics
	Consortium of Universities for the Advancement of Hydrologic Science, Inc.  (CUAHSI)
	What is Hydrologic Science?
	Need for CUAHSI
	Purpose
	What CUAHSI is doing?
	Data Representation
	Digital Continent
	Observation Stations
	Inference Space
	DOs are the foundation of EOs
	HIS 1.0  (1 Nov 2006)
	CUAHSI Hydrologic Information System Architecture
	HIS Server
	National and Workgroup HIS
	How Excel connects to ODM
	Data Types
	HIS Extensions
	Questions?
	Extra Slides
	CUAHSI Observations Data Model
	Water OneFlow

