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Challenge

Figure 1. The Barren River winds its way through
south-central Kentucky. Credit BRADD

The Kentucky Barren River Area Development District
(BRADD) would like to develop a methodology to solve
the challenges associated with meso-scale drought
identification and its variations in the Barren River
Area. Local water resource decision makers will be
supported through the development of these
methods. The use of existing datasets, such as the KY
Mesonet is encouraged.

Phase 1: Request for Approach (Solution Submission open for 45 days, Judging for 15 days)
Propose a user interface and describe the technical processes and computer programming
necessary to create that user interface in order to assist water managers and other technical
users in monitoring drought conditions in the Barren River Area Development District at the
meso scale using environmental datasets.
Phase 2: Prototype (Only available to solution(s) selected in Phase 1)
Build a prototype of a working interface, along with all necessary instructions, so that local
water managers and other technical users can reliably monitor drought conditions at the meso
scale. The winning solution from Phase 1 will be used as the basis to raise funds to support
Phase 2.

Solution Requirements
1. Use of datasets: Solutions should incorporate datasets that are accessible for
free/minimal cost.
2. Spatial resolution: Preference will be given to solutions using in situ observations.
Maximum acceptable scale will be 32 km grid sizes.

3. Temporal resolution: Preference will be given to solutions that update data in real-time
or near-real-time. Maximum acceptable temporal resolution will be daily updates of
data from the datasets.
4. Projected ease of use: Solutions must include a mock-up of proposed user interface for
judges to view.
5. Use of proprietary technology: Preference will be given to solutions proposing to use
open-source or low-cost technologies for building the user interface.
6. Projected cost to build a prototype of the proposed solutions: Solutions must include a
budget.
7. Potential to transfer the solution to other communities: Preference will be given to
solutions that can be used in other regions with similar environmental datasets.

Composition of Judging Team
1.
2.
3.
4.

Two representatives from the Barren River Area Development District (BRADD)
One Kentucky-based scientist designated by BRADD
One scientist designated by the American Geophysical Union (AGU)
One communications specialist designated by the American Geophysical Union (AGU)

Background
The Barren River and Green River drain the area into two large flood control/recreation lakes in
the region, the Barren River Lake in the southern part and Nolin River Lake to the north. All but
a small portion of the District is located in the Green River watershed. There are three major
lakes located in the region, the Barren River Reservoir located in Allen and Barren Counties
(10,000 acre surface area), Nolin River Reservoir partially in Edmonson and Hart (8,000 acres),
and Lake Malone partially in Logan County (788 acres).
A major component of the services of the BRADD is regional water and wastewater resource
management and planning. Through the Water Management Council (WMC), an advisory
planning body to the BRADD Board, expertise is provided regarding water and wastewater
issues. The WMC consists of utility board chairs, managers, operators and local officials. There
are 31 water entities and 18 wastewater entities providing critical services to the region’s
residents.

Working with the Kentucky
Infrastructure Authority (KIA), the BRADD
coordinates the implementation of
regional strategies to assure the
provision of potable drinking water and
wastewater services to all residents. The
planning process was created by the
Kentucky General Assembly to encourage
the long-range consideration of existing
resources and projected needs and to
identify solutions that promote the
efficient use of financial resources and
the conservation of natural
resources. Public officials, water
suppliers and citizens, operating through
state guidelines established for the
process, work together to ensure that
available water is best used to meet the
area’s needs. The TEX projects will be
implemented to help support the local
regional water planning.

The Problem

The Barren River Area consists of 2,542,811 acres
(4,000 square miles) of flat to hilly terrain in the
Pennyroyal region of the Mississippi Plateau in southcentral Kentucky. Approximately forty percent of the
area has a karst topography, which has endowed the
region with many spectacular grottoes, sinkholes, and
caverns, including Mammoth Cave National Park
located in Barren, Edmonson and Hart Counties,
considered the longest cave in the world. The other
sixty percent varies from gently rolling loess deposited
soil material, to steep residuum material. Elevations
range from under 400 feet above sea level along the
western Green River plains to over 800 feet in the
eastern hills of Metcalfe and Monroe Counties.

Drought has become a serious challenge
The region is situated on the southeastern flank of the
in many parts of the world, including in
large geologic structure known as the Illinois Basin.
the US. Increasing demand for water by
Predominately Mississippian and Pennsylvanian rock
a growing global population and climate
formations are exposed at the surface throughout the
region. Other formations in the region are of Silurian
change has further exacerbated this
and Ordovician periods.
problem. It is essential that societies
make better decisions in water resources management for efficient use of water under ‘normal’
condition and particularly during drought events. Many drought monitoring products are
suitable for assessing drought at larger-scale. However, one of the many facets of drought
related challenge is the identification of drought at a smaller local scale (meso-scale) and its
variations at this scale. This limitation also affects local-level drought related decision making,
including in agriculture and water resources management.

Instead of relying on generalized reports
issued at a regional level, water resource
managers would like to use higher
resolution monitoring on which to base
decision making for the water needs
associated with their specific water basin.
This flexibility will provide opportunities for
a tailored solution to local water resource
management. It could also be beneficial in
the prevention of unnecessary water
restrictions imposed on community systems
that have received localized precipitation
recorded by the Kentucky Mesonet.
In this context, the goal of this project is to
seek help in developing methods to identify
drought at the meso-scale and its variations
at this scale, especially as it applies in the
Kentucky Barren River Area Development
District. We also suggest that with
successful development of the methods, its
implementation in KY will prepare us for its
potential application in other local
communities across the country.

The Barren River Area Development District (BRADD) is a
ten county regional council of governments located in
south-central Kentucky, serving a population of 284,195.
The BRADD is one of fifteen Area Development Districts
in the state established by Kentucky statute to provide
planning, technical assistance and economic
development to local governments. Unlike many other
organizations structured along multi-jurisdictional lines,
the Area Development Districts have both federal and
state statutory authority.

The BRADD possesses an abundance of water resources.
A primary feature of the map is the relative void of water
resources in the area running northeast to southwest in
the center of the region. This area of limited surface
hydrology is indicative of the vast number of
underground streams that are common to the karst
topography of the area.

