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Executive Summary

A Lots of data, poorly organized and minimally
accessible

A A suite of tools and systems is emerging for physical
and chemical water datasom CUAHSI anathers

A This work seeks to extend these systems by adding
biological water data to the discussion in a step
toward full integration
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Motivation
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review and digitization project to recover all of this data and
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-Science Advisory Committee (2004)
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biologic, geomorphic, water quality, and connectivity of the
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-Texas Instream Flow Studies: Technical Overview (2008



Problem Statement
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envisioned in SB3, designed to achieve a consensus, broke
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-SAC Review Memo, 3/17/2010

A Trinity/San Jacinto/Galveston BBEST unable to reach consens
largely attributed to a finescale analysis of hydrology with little
or no connection to the aquatic biology of the basin and bay
system



oCyberinfrastructurerefers to infrastructure based upon distributed
computer, information and communication technolody.
Infrastructureis required for anndustrial economy then we could
say thatcyberinfrastructureis required for &nowledge economep €

WS\ Z | -2003 NSF BluRibbonAdvisory Panel

on Cybernnfrastructure

Informatics ¢ the science of information, the practice of
Information processing, and the engineering of information systen

Hydroinformatics ¢ the study of the flow of information related
to the flow of water (and the entire water environment in general)



InstreamFlows
Thom Hardy, Texas State University

Water left in a river system, often for managing some aspect of its condition

Instream Flows is the art and science of collecting data in systems we cannot
adequately sample using methods developed by committees of technically
unqualified participants for organisms we know very little about in order to
form concepts about processes we do not fully understand that we

represent as mathematical abstractions that we cannot precisely analyze to
determine their responses to indeterminate stresses we cannot accurately
predict now let alone in the future all in such a way that society at large is

given no reason to suspect the extent of our ignorance.
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An Environmental Flows Information
System for Texas

A Six information types:
I Point observations dataeg WaterML/ODM )
I Geographic (shapefile, feature class, KML, WFS/etc)
I Documents (DSpace digital archive)
I Tables (conservation status, guilds)
I Tools (CALF, TSA, HydroExcel)
I Links (Fishes of Texas, IHA, SAC)

A Four access types: Interactive Map
I Web Page
i Interactive Map Viewer "rmpma'
I Digital Library Digital Library

I HydroPortal



File Edit View History Bookmarks Tools Help
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http://efis.crwr.utexas.edu/

CUAHSI Hydrologic Information System

e NWIS
e STORET
TCEQ

X I yTBxasHIS

To enhance hydrologic science by
facilitating user access to more and
better data for testing hypotheses and
analyzing hydrologic processes

http://his.cuahsi.org
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¢ Texas Water Digital Library =

C | 3¢ https;//repositories.tdl.org/twdl-ir/handle/123456789/4 g2 0O F-

€

Repository — Texas Water Digital Library

Texas Water Digital Library

Search the Repository

Collections in this community

# Sanderson, Texas Flood Study

+ Texas Water Resource Institute - .

* TTU Water Resources Collectior university and other water resource
entities in Texa%ffectively federating
water researchcurrently housed at

Recent Submissions

Hydraulic Modeling of the Floodplain in Sanderson, Texas

Browse by | [ Go |
Full Text Search: ‘ | | Go | =
= Titles @ s52arch the Repository
* Authors ) This Community
Advanced Search + Dates Advanced Search

Chisolm, Rachel (May 12, 2010) Several unlverSItleS acrog-ﬂxas

[more]

i |

m

Mission: to be acentralized, online
» CRWR Oniine Reports location for the research and works o

Prototype at: https://repositories.tdl.org/twdFHir/



https://repositories.tdl.org/twdl-ir/
https://repositories.tdl.org/twdl-ir/
https://repositories.tdl.org/twdl-ir/

N

-Sabine River: 165 samplesllectedat 8 study reaches over 8 days -
2006; 147 samples yielddigh, averaging 40 fish per sample :“1‘!”
-5,811fish were observedrepresenting 58pecies ==
: : : . OO .
-Across all sites, _8entrar_ch|ds(sunf|sh, bass, and crappies) -}g‘- :-
were observed with a relative abundance of 222:1% ST OO
-The only nomative observed was the inland silverside -:’:}ﬁi’;\:}: :'
(Menidiaberylling. 192 total, ranging from-00% of the -,_.*glé e
sample population with a mean of 3%4.2% SO - SSd
- A TNy
ST SO0
2134 COC o~ To
Qo =8
Field . ‘é-_\_. e’ e et
, m——— Soo
Sé:tis:ti:.:s: _ ]y - = FishAnalysis
Minimum: 0
Mazdmum: 1
o 021507 - G
Standard Deviation: 0.243405 - - O - l:l n_t,:.ta|
D r-: @ B _siversides
0.9 C e 3”‘*5"0'; C
K » S e —pmn
SCC 1O0O
o | eoBeT2
Distribution: Originally found inoastal waters — ‘il;_g‘a*-:r -
and upstream in coastal streanmalong the --ﬁg%_e:
Atlantic and GulEoasts o= @
e')‘fiﬁ =
e‘;‘. a
http://www.bio.txstate.edu/~tbonner/txfishes/menidia%?20beryllina.htm = o 15



http://www.bio.txstate.edu/~tbonner/txfishes/menidia beryllina.htm

= FishBySite

-

B o _silversides
] n_total

Inland Silverside
Menidia beryllina

akalEharias
=N 210 2

B'eaumon G

>

Non-native species distribution

16




Outline

A Background

A An Environmental Flows Information System for Texa:
A Hydroinformatics for Freshwater and MariB&ta

A Conclusion

17



The Water Environment

A Distincttypes of water data, each with its own character
I Physical data describe the movement of water and its properties

I Chemical data describe the constituents moving with, in, and through
the water

I Biological data describe the organisms inhabiting the water

environment
A 4 Studies A
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Surveys
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The Data Cube
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A A
Time Time
Spac; Spacg
Variable
Variable
la. generic data cube 1b. physical
4 Time
Variable (trait)
Time
Spac; Space
Variable
1c. chemical Variable (species) 1. biological

S =f{x,y,z,t,v}

taxonomy

phenotype

Measurements, traits, and
characteristics, such as
length, mass, sex, or count.
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Records Code O -
Category
Count % of TRACS Count % of TRACS n tO I O g I e S &
TRACS swam 7,591,675 100.00% 4412 100.0%
Site and Sample 184,935 2.44% 82 1.9% - - -
Benthic Macroinvertebrates 49 402 0.65% 1.323 30.0% e I I l an tl C M e d I atl O n
Fish 32,710 0.43% n T7.0%
Phytoplankton 10,099 0.13% n 8.4%
Zooplankton 10,344 0.14% 266 6.0%
Nekton (non-fish) 2,942 0.04% 3 0.7% ~ v A =
Macrophytes 449 0.01% B4 1.2% ng LIJ N B a. S N \E
Total, Biologic Data in TRACS | 290,881 3.83% 2,438 55.3% é é q) LIJ é “ NB |
Category Description
Site and Sample Including: sampling effort, methods, and equipment; substrate, channel geometry,

geomorphology, streamflow, cover, vegetation, watershed, aesthetics, and weather

Benh Animals without backbones which live all or part of their lifecycle in or near the bottom of
enthic freshwater systems. Including: Platyhelminthes (flatworms), Annelids (worms, leeches),
Arthropods (mites, insects, crustaceans), and Mollusks (clams, mussels, snails)

Macroinvertebrates

Fish Vertebrate cold-blooded animals that live their entire lives in water, breathe by means of gills,
15 and move by means of fins (with some exceptions)

Microscopic, free-floating or suspended plants and algae which have movement depending on
Phytoplankton currents and are primary producers

Microscopic animals capable of movement and are secondary producers. Including:

Zooplankton crustaceans and rotifers, diatoms, dinoflagellates, and copepods.
Nekt fish Free swimming organisms, exclusive of fish as defined above. Including: Decapods (shrimp,
ekion (non-fish) prawns, crayfish, crabs), jellyfish, squid, turtles, frogs, alligators
Large vascular aguatic plants, growing in or near water that are either emergent, submergent
Macrophytes g q p . g g gent, gent,

or floating. Including: cattails, rushes, arrowhead, waterlily

[T
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Horsburgh et al (2008)
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