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AWRA 2019 SPRING SPECIALTY CONFERENCE -
Setting Conditions for the Success of Integrated

Omaha, NE | March 25 - 27,2019

Integrated Water Resources Management (IWRM) principles support the sustainable management of water through
collaboration, innovative science and technology, as well as community-based planning and implementation. At its

best, IWRM applies knowledge from various disciplines and diverse stakeholders to devise and implement equitable and
sustainable solutions to water-related issues. Since IWRM’s inception in the early 1990s, a growing number of
organizations have adopted or been empowered to enact the principles of IWRM in day-to-day activities.

Following in the steps of the 2011 and 2014 AWRA IWRM conferences, the 2019 AWRA Spring Specialty Conference will
support dialog, sharing and learning about the tactics, strategies and policies that are helping IWRM succeed across
North America and the world. Researchers, practitioners and academics will assemble in Nebraska - a state that has
implementing IWRM for over a decade - to consider how IWRM can become the normative model of water
management, or simply, “how we do things.”

KEYOTE SPEAKER

Tony Willardson
Executive Director, Western States Water Council, Murray, UT

Water is an increasingly scarce and precious resource. An integrated, collaborative, and
grassroots approach to water resources management is essential, and should be recognized as a
critical public policy priority. Our vision is to ensure an adequate, secure and sustainable supply
of water of suitable quality to meet our diverse economic and environmental needs now and in
the future. This will require stronger collaboration and cooperation that transcends political and
geographic boundaries between states, federal agencies, tribes, and local communities.

Mike Antos

Conference General Co-Chair

Amy Zoller
Conference General Co-Chair

Integrated Water Management
Coordinator, Nebraska
Department of Natural Resources,
Lincoln, NE

Senior Integrated Water
Management Specialist,

Stantec Consulting Services, Inc.,
Pasadena, CA

Michael Campana
Technical Program Co-Chair

Jesse Bradley
Conference General Co-Chair

Professor, Assistant Director Nebraska
Oregon State University Department of Natural Resources,
Corvallis, OR Lincoln, NE
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TUESDAY, MARCH 26

AMERICAN
WATER RESOURCES
ASSOCIATION
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8:00 am - 5:00 pm

Registration

8:30 am - 10:00 am

10:00 am - 10:30 am

10:30 am - 12:00 pm

12:00 pm - 1:30 pm

1:30 pm - 3:00 pm

3:00 pm - 3:30 pm

Exhibits Open (Missouri)

SESSION 8

Data Resources, Quality and
Visualization (Elkhorn B)

Networking Break (Missouri)

SESSION 10

Decision Support Systems and
Optimization (Elkhorn B)

Exhibitor Networking Bistro Luncheon

SESSION 12
Education, Outreach & Public
Participation Endeavors (Elkhorn B)

Networking Break (Missouri)

10:30 am - 12:00 pm

12:00 pm - 1:30 pm

; . SESSION 14
880 i — 5500 B Citizen Based Studies and Assessments
(Elkhorn B)
WEDNESDAY, MARCH 27
8:00 am - 12:00 pm Registration
8:30 am - 10:00 am SESSION 16
Diverse Water Quality Assessments
(Elkhorn B)
10:00 am - 10:30 am
Networking Break (Missouri)
SESSION 18

Insights and Tools for Stakeholder
Engagement (Elkhormn B)

Conference Luncheon Keynote Speakers (Platte)
Michael Campana, Professor, Oregon State University
The Global Water Partnership and Integrated Water Resources Management: 20 Years of Success

Gerald Sehlke, Past AWRA President
Are Existing Water Policies and Laws Amendable to the Development and Implementation of INRMin
the US2

1:30 pm - 3:00 pm

Interactive Workshop on AWRA-IWRM Policy Statement (Platte)

Final Program
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TUESDAY SESSIONS
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SESSION 7 | Elkhorn A | PANEL: The Role of
IWRM in Creation, Governance, Success of the
Platte River Recovery Implementation Program

Moderator — Scott Griebling, Headwaters Corporation,
Lakewood, CO
Panelists:
* Jesse Bradley, Nebraska Department of Natural
Resources, Lincoln, NE
e Thomas Econopouly, U.S. Fish and Wildlife Service,
Lakewood, CO
. Brandi Flyr, Central Platte Natural Resources District,
Grand Island, NE
* Jojo La, Colorado Water Conservation Board, Denver, CO
. Bill Taddicken, National Audubon Society (Rowe
Sanctuary), Gibbon, NE

SESSION 8 | Elkhorn B | Date Resources, Quality
and Visualization

Moderator — Garrett Yager, Michael Baker International,
Anchorage, AK

Assessment of Uncertainty in Doppler-Radar Estimated
Precipitation - Colin Bloor, Hromadka & Associates, Southfield,
MI (co-authors - T.V. Hromadka Il, H. Mclnvale, M.Scioletti, P.
Rao)

A Geohydrologie Data Visualization Framework with an
Extendable User Interface Design - Zhenghong Tang, University
of Nebraska-Lincoln, Lincoln, NE (co-authors - J. Wang; J. Wu;
H.Yu)

Stream Hydrology and Rainfall Knowledge System (SHARKS):
an Interactive Web App for Retrieval, Visualization, and
Analysis of Hydrologic and Meteorological Time Series Data -
Conrad Brendel, Virginia Tech, Roanoke, VA (co-authors - R.
Dymond, M. Aguilar)

NHDPIlus HR - Uses of NHDPlus HR - Michele Basile, U.S.
Geological Survey, Denver, CO

SESSION 9 | Elkhorn A | Applied Engineering
Projects and Monitoring Assessments

Moderator — Jessie Strom, Nebraska Department of Natural
Resources, Lincoln, NE

Applying Systems Engineering and Systems Dynamics Tools
to Advance Integrated Regional Water Supply Planning - Ed
Weaver, Tarrant Regional Water District, Fort Worth, TX
Latest Integrated Water Resources Management Approach
for Saline Wetland Restoration: Saline Groundwater Pump
Distribution System - Gordon Coke, The Flatwater Group,
Lincoln, NE (co-authors - J. Cermak, T. Riley)

Unmanned Aircraft System (UAS) for Playa Wetland and
Monitoring Assessment - Qiao Hu, University of Nebraska
Lincoln, Lincoln, NE (co-authors - Tang, Z., Woldt, W.)
Real-Time Flood Monitoring in the Colville River Delta and
National Petroleum Reserve- Alaska - Garrett Yager, Michael
Baker International, Anchorage, AK

SESSION 10 | Elkhorn B | Decision Support Systems
and Optimization

Moderator — Brandi Flyr, Central Platte Natural Resources
District, Grand Island, NE

Integrated Water Resource Management to Optimize and
Sustain Agricultural and Municipal Water Use - Bruce Lytle,
Lytle Water Solutions, LLC, Highlands Ranch, CO (co-author —
C. M.D. Fehn)

Multi-scaled Data Management to Support Integrated Water
Resources Management - Carrie Wiese, Nebraska Department
of Natural Resources, Lincoln, NE, and John Engel, HDR Inc.,
Omaha, NE

Key Strategies for the Platte River Decision Support System for
Excess Flow - Jennifer Schellpeper, Nebraska Department of
Natural Resources, Lincoln, NE (co-author — D. Schlautman)
Irrigation District Helps Desert Farmers Cash in on Farm-Level
Water Efficiency and Conservation Incentives - Matt Ables,
KISTERS, Sacramento, CA

SESSION 11 | Elkhorn A | Republic River Compact:
Past, Present, and Future

Moderator — Jesse Bradley, Nebraska Department of Natural
Resources, Lincoln, NE

Interstate Relations and the Challenges of Integrated Water
Resources Management in the 21st Century - Brian Dunnigan,
Olsson Associates, Lincoln, NE (co-author - J. Schneider)
Navigating Muddy Waters - How Nebraska Successfully
Complies with the Republican River Compact - James
Schneider, Olsson Associates, Lincoln, NE (co-author - B.
Dunnigan)

The Nebraska Cooperative Republican Platte Enhancement
Project is a Success in Helping Managing Stream Flow in the
Republican and Platte Rivers — Jack Russell, Middle Republican
Natural Resources District, Curtis, NE

From Litigation to Cooperation: The Changing World in the
Republican River Basin - Carol J. Myers Flaute, Nebraska
Department of Natural Resources, Lincoln, NE (co-authors - J.
Bradley, K. Burgert)

Final Program
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Assessment of Uncertainty in
Doppler-Radar Estimated
Precipitation

Presenting from the Manuscript:
Doppler Radar Precipitation Analysis

By Ted Hromadka (1), Valmir Bucaj (2), Tyson Walsh (2), Michael Scioletti (2)

(1) Professor, Department of Mathematical Sciences, USMA, West Point, NY

(2) Assistant Professor, Department of Mathematical Sciences, USMA, West
Point, NY

Presented By: Colin Bloor



The Reason

* Can we use the radar data we currently have available (despite its
imperfections) to improve our hydrometeorology, engineering,
floodplain management, etc.?



The Research

* Correlations of Doppler radar data and corresponding gage estimates
of precipitation

* Prior studies have highlighted factors that can affect the reliability of
radar predictions, including the ZR Power law relationship, radar
calibration, range effects, etc.

* This research focuses on assessing the uncertainty in radar data in
order to apply such uncertainty (a probabilistic distribution) into
application models



The Data

Raw Doppler Radar vs Gauge Estimate Precipitation
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Raw Doppler Radar vs Gauge Estimate Precipitation
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* Source: Published literature in cited references 1-10 R

* Type: Comparison of the Doppler radar derived rainfall estimates with
the observed local gauge values, spread across multiple storms and

geographical domains with the overwhelming majority categorized
via total storm accumulation.

* Final Results: A set of ordered pairs (8,846) in millimeters

* Doppler Radar Estimated Precipitation (“DREP”) from WSR-88D
e Gauge Estimated Precipitation (“GEP”)



DREF (Units of Std Dev)
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The Data Processing

DREP vs GEP Binned by 0.25 DREP Bands
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Turning Data Into Realizations

DR ={-0.3,0.1,0.4,1,3,1.9,1.4,2.3,2.8,3.2, 3.5,2.1,0.9}

daily string, a single day’s Doppler-Radar
reading is developed into a distribution
of probable daily precipitation outcome
readings via randomly sampling from
each of the respective GEP marginal
distributions. Each of these outcome
estimates are candidates to being an . - | ———
estimate of the actual precipitation ’ 3 )
measurement on the ground. R —

* For each day in the Doppler-Radar data .

Figure 1: Marmnal distributions for GEP reslizstions




Turning Data into Realizations

GEP Estimated Realizations Over a Thirteen Day Period
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Turning Data into Realizations

GEP Estimated Realizations Over a Thirteen Day Period
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Rare Events

Distributions of 10000 KMax GEP Realizations

II-

e Of particular interest are "rare weather o
events." Hence, it is necessary to 04
understand the distribution of the
probable maximal outcomes of
precipitation estimates. Understandably, -.
these distributions can be highly sensitive |
to a particular string of daily Doppler- .
Radar measurements, and as such an / 1
effective method is to build these '
distributions for each specific string of o
daily measurements. In practice, one first
generates the “N strings of probable e N
outcomes of precipitation estimates” on 00 —_———————— 1.
the ground, and from each collect the i
maximal value and build an estimated
distribution for the entire collection of
these maximal Value. Figure 7: Dstnbution of GEP Max Readings for 10000 Samples




Runoff Estimates

 Utilizing the realizations from the above
method, an effective example application
is in determining the approximate amount
of direct runoff from a rainfall event in a
particular area.

For this, we use the TR-55 method:
(https://www.Imnoeng.com/Hydrology/hydrology.php)

Using arbitrary inputs, the visualization
here depicts runoff estimates over 13 days
of measurements with the realizations
calculated using the process in the
manuscript.

Runoff (cm)
=)
3

Runoff vs GEP (cm)

50 100 150
Rainfall GEP (cm)

Run Off Estimates Over a Thirteen Day Period

200
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