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The scientific objectives of the research are:  
1. To identify quantitative and qualitative impacts and indicators of interannual and decadal 

climate variability on water supply and demand (thus water security) in the three selected 
urban areas; 

2.  To characterize the potential vulnerability of municipalities across the Missouri River Basin 
(MRB) to interannual and decadal climate variability, and to assess potential adaptive 
responses; 

3. To calibrate a hydrologic model against observations of stream flow and ground water 
recharge for use in anticipating the impacts of various scenarios of future interannual and 
decadal climate variability in decision support systems;  

4. To identify ways in which information on interannual and decadal climate variability in the 
MRB can be incorporated into urban water policy, decision support, and management 
systems. 

 
CRCES met the first-year goals of this project as described briefly below.   

• Formation of Expert Advisory Committee 
An Expert Advisory Committee (EAC) has been formed to advice and assist the project team.  
The role of the EAC is: 
•  To advise about information and data gathering (such as surface and ground water data, and 
water demand and usage data in the three case-study regions);   
•  To generate information needs for decision support in urban water security and evaluate 
applicability of results from this project;  
•  To advise in writing a guide book for urban water managers, based on results of this project; 
and  
•  To advise and help in dissemination of results. 
 
Members of the EAC are: 
Mike Jacobson; Manager, Great Falls Public Works Utility Plant; Great Falls, Montana 
Jake Kandelin; Hydrologist, Montana DEQ Public Water Supply, Helena, Montana 
Jerry Obrist; Chief Engineer of Water Works, Lincoln Water System, Lincoln, Nebraska 
Tom Schrempp; Water One, Kansas City, Kansas     
Andy Ensz; Water Modeler, Kansas Water Office, Topeka, Kansas 
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Bob Peters; Water Resource Engineer, Denver Water System, Denver, Colorado 
Laurna Kaatz; Climate Scientist, Denver Water System, Denver, Colorado 
Dr. Bruce Dvorak; Interim Director, UNL Water Center; and Professor, Biological Systems 
Engineering, University of Nebraska-Lincoln, Lincoln, Nebraska 
Tim Felchle; Chief of Reservoir Operations, Bureau of Reclamation, Great Plains Region, 
Montana Area Office, Billings, Montana 
 
In addition to the three case study areas included in the project proposal, we have also included 
Denver, CO, as an example of a large urban area in the project. 
 
The project team held a webinar meeting with the EAC on 17 April 2012 to discuss the project 
and solicit data and information about the EAC members’ respective urban water systems.  A 
member of the project team also conducted follow-up questionnaires and telephone interviews 
with the EAC members.  These interactions have resulted in the development of profiles of the 
three case-study water systems, detailing their operating attributes, sources of water supply, 
vulnerability to climate variability and other stresses, and water demand data.  Attributes of the 
four urban water systems are given in Table 1 and the systems’ vulnerability to climate 
variability is summarized in Table 2.  It is clear from Table 2 that the urban water systems under 
study are vulnerable to droughts and floods associated with climate variability.  One-day 
workshops are being planned in each of the case-study areas in October 2012 for further 
discussions with urban water experts in these areas.   
 
We have obtained preliminary water supply and demand data for the four water systems from the 
EAC members and are analyzing them in conjunction with climate and hydro-meteorological 
data for the MRB. 
 

• Analyses of climate, hydro-meteorology, surface water, and ground 
water data 
We have climate and hydro-meteorology data for the MRB from our previous SARP-funded 
projects.  In the present project, we have obtained surface water and ground water data from the 
U.S. Geological Survey for many sites in and around the case study areas.  We are now 
analyzing these data to identify climate variability signals in surface and ground water  data, and 
will subsequently assemble observations-based scenarios of climate variability linkages to water 
supply and demand in the four urban areas under study.     
 

• Employment 
One research associate, Ms. Katherin Mendoza, is employed part-time under this grant.  The PI, 
a senior scientist (Dr. Norman Rosenberg), and CRCES’s Administrative Officer (Ms. Janet 
Wood) are also partially supported by this grant in CRCES.  A Water Resource Scientist (Dr. 
Cody Knutson) and an Outreach Specialist (Ms. Kelly Smith) are employed part-time under this 
grant in the National Drought Mitigation Center, University of Nebraska – Lincoln.  

• Dedicated web page development 
A dedicated page for this project (http://missouri.crces.org/research4.php) has been developed on 
a web portal (http://missouri.crces.org) for CRCES’s Missouri River Basin projects.   

http://missouri.crces.org/research4.php�
http://missouri.crces.org/�
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