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ÁLeadership and networking among all sectors of the economy and services to 
monitor, forecast, plan for and cope with the impacts of drought 
 
 
ÁSupport drought research- including indicators, risk assessment and resilience 

 
 
ÁDevelop educational resources, 
   interactive systems, and tools  
   to promote sound decision  
   making, drought awareness,  
   and response 

NIDIS Goals  

How?  Development of Early Drought Warning Systems 

Pathfinder Dam in Wyoming June 2016.  
 Photo courtesy of Chad McNutt 



NIDIS Regional Drought Early Warning 
Information Systems  



Objectives of the Missouri River Basin 
DEWS 

 

Á Develop an understanding of the existing observation and monitoring 
networks, data, tools, research and other planning and mitigation 
resources available for a DEWS. 

  
Á Identify the economic sector-specific and geographic needs for future 

monitoring, prediction, planning and information resources. 
 

Á Provide and develop a forum for a diverse 
group of federal, tribal, state, and local 
stakeholders that represent the water 
and land resource management 
communities, to strategize and develop 
appropriate, relevant, useful and readily 
available drought, climate, weather and 
water-related information.   



2014 Missouri DEWS Kickoff 
Meeting 

Requested: 

Å Networks for regional drought monitoring and 
planning. 

Å Better understanding of drought as a hazard, 

Å Education and outreach to citizens, agencies and 

Å organizations in the basin. 

Gaps identified: 

Å Create or revisit state drought plans. 

Å DEWS development in the context of 
floods/droughts 

Next Steps: 

Å Improve understanding of vulnerability to drought. 

Å Partner with states and tribes to create new or 
improved drought plans. 

Å Initiate a series of regional or sub-basin meetings to 
understand impacts and ways to inform drought risk 
management. 

 



Missouri River Basin DEWS Plan 

ÅTask 1: Working with Tribes 
on Drought Early Warning 

 

ÅTask 2: Working with States 
on Drought Early Warning 

 

ÅTask 3: Across Basin 
Activities (e.g. monitoring) 



MRB Tribes and the DEWS 

Å September 2014: Missouri River Basin Tribes 
Workshop on Extreme Events and Drought 
Resiliency ς Journey Museum, Rapid City, SD 

Å Next steps: 
ï Exploring opportunities to expand and strengthen 

monitoring capabilities throughout tribal lands 

ï Investigating partnerships with tribal colleges to 
build capacity for climate and drought planning 
efforts with their specific tribe 

ï Continuing outreach to the tribes in the basin 
through several mechanisms, including direct 
outreach to tribal councils. 

ï Expanding funding potential with other federal 
agencies and programs. 



MRB Tribes and the DEWS 

Å Wind River Indian Reservation (USGS 
Grant) 

ï Drought Climate Summary 

ï Wind River Drought Plan 

Å Great Plains Tribal Water Alliance - (4 
South Dakota tribes) Drought Vulnerability 
Assessment (BIA  Tribal Climate Resilience 
Program) 

ï Development of Water Resource 
Vulnerability Assessments Process and 
Guidebook 

ï Development of Water Resource 
Vulnerability Assessments to Build Tribal 
Resilience 

Å 4 Kansas Based Tribes ς Engagement 
Workshops & Grants 

ï Kansas Indian Nations Drought Vulnerability 
and Resiliency Assessment (BIA  Water 
Resources Management & Climate 
Resilience Grants) 

 



States and the DEWS 

ÅDrought Simulations 
(tournament) with Vulnerable 
Communities in eastern 
Kansas (Dec. 2016) 

Å Identify states in the MRB that 
have incorporated drought 
into their multi-hazard 
mitigation plan (NDMC) 

ÅMontana Demonstration 
Project (NDRP) 

ÅSub-State Mapping/Planning 
effort 

ÅWyoming Monthly Water Brief 

 



Across Basin Activities 
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Location of archived webinars: 
http:// www.hprcc.unl.edu/webinars.php 

North Central U.S. Climate Summary and Outlook Webinar 



Across Basin Activities 

ÅImproving regional 
monitoring 

ÅUSDA Northern Plains 
Climate Hub 



Across Basin Activities 

Å Identify federal, state and private (NGO) interest and funding 
streams and ways to leverage them for supporting drought 
planning and assessment 
ï9ȄŀƳǇƭŜΥ C9a!Ωǎ Pre-Disaster Mitigation program 

ïExample: Bureau ƻŦ wŜŎƭŀƳŀǘƛƻƴΩǎ 5ǊƻǳƎƘǘ wŜǎǇƻƴǎŜ tǊƻƎǊŀƳ Ŏŀƴ ōŜ 
better utilized to support drought planning across the MRB.   

ï9ȄŀƳǇƭŜΥ .L!Ωǎ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ ŀƴŘ /ƭƛƳŀǘŜ DǊŀƴǘǎ 



2017 Lower & Upper Basin Strategic 
Meetings 

ÅPurpose:  Assess the current status of drought monitoring 
and prediction; identify what tribes, states, watershed groups, 
and municipalities are doing for anticipating drought; the 
current status of drought planning and how early warning 
information matches these efforts; and identify next steps to 
improve the DEWS 

ÅLower Basin: March 2017 (here) (KS, NE, MO, IA, CO 7 Tribes, 
т ŦŜŘ ŀƎŜƴŎƛŜǎΣ ŜǘŎΧ 

ÅUpper Basin: May 23-25th, 2017 Rapid City, SD 
ïParticipants: State, Tribal, Federal governments, sectors (Ag., water 

supply, universities) 

ï½ day tools workshop + two days of prioritizing next steps 



Recent Climate Studies: Findings for the 
Missouri Basin 

Interstate 29 underwater : Missouri River flooding in Omaha , NE June 2011. 
Photo by Larry Geiger. [ https:// franceshunter.wordpress.com /2011/06/20/great -missouri - river - flood -of -2011 /]  



The Missouri Basin had a bit of an 
extreme event in 2011 



Attribution of Missouri Basin Flooding 

Å2011 represented an historic flood 
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The Missouri River flooding in Omaha, Nebraska. Interstate 29 underwater . Photo 
by Larry Geiger. [ https:// franceshunter.wordpress.com /2011/06/20/great -missouri - river - flood -of -2011/ ]  



Missouri Basin Climate Research 
ÅClimate Assessment Report: Causes for 

Hydrologic Extremes in the Upper Missouri 
Basin 
 
ÅSeasonal Precipitation Forecasts Over the 

Missouri Basin 
 
ÅClimate Assessment Report: Understanding and 

Explaining Climate Extremes in the Missouri 
River Basin Associated with the 2011 Flooding  
 
ÅExplaining Climate Extremes: An Assessment of 

the 2011 Missouri River Basin Flood  
 

https://www.drought.gov/drought/dews/missouri-river-basin/reports-assessments-and-outlooks 



Attribution of Missouri Basin Climate 
Variability 
Å2011 prompted NOAA investigation into drivers 

ÅRecent variability in annual flows emerged 

18 Regimes of persistent low flows, denoted by orange bars, denote hydrologic droughts within the basin. 
Horizontal line shows the historical median value. Data source is USACE.  



2011 Flooding Assessment 

 



Observational Analysis of Change in the  
Missouri River Basin 

Observed Discharge from UMRB:  
 

ÅDuring the 117 years of record-keeping (1898-2014)--- 
Å  the 4 highest flow years have occurred in the last 40 years (1975-2014) 

 
Å 10 of the highest 13 runoff years in the UMRB have occurred in the last 

40 years 
 

Å 9% increase in average annual flow in last 40-yrs compared to prior 77 
year average 
 

Å doubling of the coefficient of variability in last 20yrs compared to first 
20yrs 



 



Summary of Station-Based Analysis for Cold Season 
 

Å Mean pcpn has increased in the UMRB (1975-2014) vs (1901-2014) at most 
stations, except western Montana 
 

Å Frequency of very heavy rain days has increased, is aligned with mean pcpn 
change 
 

Å A greater proportion of seasonal pcpn total is now contributed by very heavy rain 
days   

Summary of Station-Based Analysis for Warm Season 
 

ÅMean pcpn has increased in the UMRB (1975-2014) vs (1901-2014) at most 
stations 
 

ÅFrequency of very heavy rain days has increased, is aligned with mean pcpn 
change 
 

ÅMost stations show little change in proportion of seasonal pcpn contributed by 
very heavy rain day except a few stations just above Sioux City. 



Missouri Basin Status 

Kyle Fire 2017, David Martin - BIA 

Kyle Fire 2017, David Martin - BIA 



Building a Weather-Ready Nation 

FLOOD POTENTIAL OUTLOOK 

MISSOURI BASIN 

In Iowa:  Minor flooding along 

the Big Sioux River.  Moderate 

flooding possible along the 

Little Sioux. 

In Missouri:  Minor flooding 

possible along the Chariton River.   

Moderate flooding possible in the 

Grand, Osage, and Platte River 

basins, as well as along many of 

the smaller creeks. 

In Montana:  Minor flooding possible  

in the Big Hole, Sun, and Clarks Fork 

Yellowstone River basins. 

In Kansas:  Minor flooding possible in the 

Big Blue River basin , and along smaller 

creeks in the east.  Moderate flooding in 

Marais des Cygnes-Osage basin. 

In Nebraska:  Minor 

flooding possible along  the 

lower North Platte River, the 

Platte River, as well as 

along smaller streams in 

eastern Nebraska. 

In South Dakota:  Minor 

flooding possible along 

the Big Sioux River. 

In Wyoming:  Minor 

flooding along the 

North Platte River.  

Moderate flooding 

possible in the Wind 

River basin. 



U.S. Army Corps Weekly Update 



Missouri Basin Conditions and Outlook 

 



Near Future (7 days & Week 2) 

 



Next 3 Months (April ς June) 

 


