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The Configuration of the WATER
Application

WATER draws from . .
MANY data layers Any Extension
produced by MANY
scientists

% Delineated area
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Many decisions by multiple experts must go (and have gone) into the
application and processing of datasets and layers in WATER to produce
accurate, consistent, and scientifically defensible results.

EXPLANATION




Brief discussion on the
TOPMODEL extension In

TOPography-based hydrological MODEL
Developed by Beven and Kirkby, 1979

“Physically-based watershed model that simulates the

variable-source-area concept of streamflow generation.”
(Wolock, 1993)

Quasi-distributed approach — breaks the watershed up into
landscape components that are identified by the
topographic wetness index
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TOPMODEL topographic wetness index

Grid cells with the same
TWI are hydrologically
Hillslope g similar

Calculations need not be
performed on every single
grid cell (quasi distributed).

Cell Width

Contributing Upslope Drainage Area = CA
a = CA/Cell Width

High values of TWI = High potential for saturation
Low values of TWI - Low potential for saturation



ov'LT
18°9T
ve9T
18'ST
82°ST
SL VT
f4a41
69°€T

-
o
Lo
N
0
A
™
o

9T'eT

€97CT

oret

LSTT

: §S°C
: 20
I o I} =} T} o
N 54 B = =} S
=} =1 oS =} IS IS}

paysiateM jo uonoeiy

Quasi-distributed

Approach

paysialem Jo uonoels

CTl



Historical Climate .
and gridded Precipitation and

NEXRAD data Temperature Estimates
for Each Basin

Topographic Histogram
Wetness Index

DEM From Spatial Layers
Site ID TOPMODEL
Streams (synthetic) Area Extension
Total cells
Lake area
Uplake Area

DATA SOURCES Soil Characteristics
« KY Dam Safety Commission Root Zone
* Soil Survey Geographic Data Stream cells - Estimated hydrograph
« TR-55 Impervious Erosion Curve Latitude
« National Land Cover Data 2001 Impervious areas * Time series
« KY Pollutant Discharge Elimination Withdrawals « Saturated areas

System » Stream length

» KY Division of Water
« NOAA NWS

Discharges




Soil Characteristics

SSURGO Variables Calculated “m”

K..~High surface

K.,i-Low depth

In(conductivity multiplier
. _In( y multiplier)

soil depth

m = readily drained soil porosity/rate 2 porosity — field capacity
of decrease with depth f




Basic TOPMODEL equation:

S, =S +m(TWI -TWI )

S — saturation deficit
WI — topographic wetness index
ontrols range of variability in saturation deficit

T and water table gradient 1
ct of topography -

teadies base flow



Statistical Validation -
w well does it work over all flows?

Nash-Sutcliffe Efficiency

30-cm rooting depth, NEXRAD Scenario
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2= Simulation o (=1E3)

Simulation 1D: 5085924.23668579, 3995497,18921072 | Edit Simulation ¥iew |

~ Surface Water ClA
~ BSitreams
I Surface Mine Boundary
| Applicant Ground Water PHC

. Trendstation
1 Applicant Surface Water PHC

PHC Evaluation as Compared to CHIA Evaluation

Figura 2 —Example Relationship Berween Applicans Permites PHC Determinations
and OSM's CHIY Evaluation
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rrent upgrades being funded through
> Midwest Area Mining Initiative.

3 objecti\

" Full implementa
and regionalization
various extensions)

Build foundation for PHREEQ

Add function to implement EarthWork
latest version of SEDCAD to automaticall
DEM - more work is needed beyond this.

2 USGS



PEST (Doherty, 2008)
B Better accommodate

i



» For example, PHREEQC enables:
= Forward and inverse geochemical
speciation modeling:
= “What minerals are anticipated to
dissolve?”
= “What minerals will precipitate?”
» “What geochemical reactions or
rock/water/soil interactions produced
these water-chemistry characteristics?”
= Mixing models:
= “If water with composition A mixes R —
with water with composition B, what is oriay -
composition of product (water C)?” ' ’
= 1-Dimensional Reactive Transport
modeling:
= “How does the water chemistry
change as it moves along a stream or
through an aquifer?”
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se of GIS and WATER to Identify and Delineate of Ephemeral,
ittent and Perennial Channels in the Cumberland Plateau of

Using GIS and the
topography, soils, geola
will be used to develop flow
delineation criteria. This mode
in the University of Kentucky’s Rok
assessment.

Funded through UK Precision Resource Mana

Principal Investigators — UK College of Agriculture
Carmen T. Agouridis, Ph.D., P.E.; Richard C. Warner, Ph.D.; Christopher D. Barton,

Collaborator
Tanja N. Williamson Ph.D., Project Chief
United States Geological Survey, Kentucky Water Science Center

2 USGS




asks and processes that need to be
amented

Complete
started under

Build fully distribu

Build function to incc
databases

Implement MapWindow ™ ope

Process mined vs. unmined basi
this is new science!
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/= Coal Quality - Coal Databases, USGS-ERP
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For example:

Trends Station Data and local / site
specific data would be obtained and
iIncorporated into PHREEQC
extension.
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Tasks and processes that would improve
nctionality but are not critical

" Make WAT




EXPLANATION
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£ USG5 Center for Integrated Data Analylics - Windows Internet Explorer =113
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About the Center for Integrated Data Analytics

The Center for Integrated Data Analytics (CIDA), headquartered mn Middieton, Wisconsin, is dedscated to the deployment of
tugh-end mformatien technology produ ce da thods agas ources datasets.
CIDA partners nelude vanous other US

The CIDA emphasizes enterprise database and software development m collaborabion with USGS scientsts and others to
provide researchers, pohcy makers, and the general public access to enviranmental momtonng data and analytic products
through web-based mteractive geospatial displays and other A

Technical Areas of Expertise

The Center for Integrated Data Analytics (CIDW) is always expanding its areas of technical expartise. Currently, CIDA has
« TCapabilities seven main areas of expertise.

Project Team
« Contacts
tad Sitet Proper Data Warehousing is
Witconein tand essential for the efficient
delrvery of scientific data.
Data from disparate sources
eeds to ba proparly
appregated, standardized,
«checked for errors, and
erganized for the best query
performance.

The CIDA has several
projects where a well-
designed data warehouse is
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