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MOISTURE… 



 12-Month Precipitation Anomaly  

 Sep 15 – Aug 16 



 Water Year Precip Anomaly  

 Oct 15 – Aug 16 



 Calendar Year Precip Anomaly  

 Jan - Aug 



  Monthly Precipitation Anomaly 

  August 2016 



TEMPERATURE… 



NASA: August Warmest on Record 

August tied July for 

warmest month ever 



Montana: Sep 2015 – Aug 2016 

Avg Temp 20th Century Average Departure 

45.2°F 41.1°F 4.1°F 

Warmest on Record 

Precip 20th Century Average Departure 

18.73” 18.66” 0.07” 

Precipitation Just Above Normal (56th Wettest) 



Mean Temperature 
Water Year 2016 



Mean Temperature 
Calendar Year 2016 



Mean Temperature 
August 2016 



CLIMATE… 



El Niño / La Niña 



El Niño / La Niña 



THIS MONTH SO FAR… 



  Monthly Precipitation 

  thru 9/11 2016 



  Monthly Precip Anomaly 

  thru 9/11 2016 



FORECAST… 



October – December Outlook 
Created September 15 

33% chance of above normal 
temperatures over most of Montana, 
but 40% chance of above normal over 
extreme southwest Montana 

> 33% chance of above normal 
precipitation over most of Montana, but 
equal chances of above or below 
normal precipitation extreme western 
Montana 

 

Temperature Precipitation 



January – March Outlook 
Created September 15 

33% chance of below normal 
temperatures across northeast half of 
Montana, equal chances of above or 
below elsewhere 

40% chance of above normal 
precipitation over most of Montana 

Temperature Precipitation 



April – June Outlook 
Created September 15 

Equal chances of above, below or 
normal temperatures statewide 

 

Equal chances of above, below or near 
normal precipitation statewide 

Temperature Precipitation 



8 – 14 Day Outlook 
September 22 - 28 

Equal chances of above, below or 
near normal temperatures statewide 

33% chance of below normal 
precipitation statewide, but 40% 
chance of below normal precipitation 
over southern Montana 

 

Temperature Precipitation 



7-Day WPC Precipitation Forecast 



7-Day WPC Precipitation Forecast 



weather.gov 

weather.gov/billings 

weather.gov/glasgow 

weather.gov/missoula 

weather.gov/greatfalls 



Lucas Zukiewicz 

Water Supply Specialist (Snow Hydrologist) 

USDA-NRCS 

Montana Snow Surveys 

Lucas.Zukiewicz@mt.usda.gov  

406-587-6843 

 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/

mt/snow/ 

Governor’s Drought Advisory Committee 

Soil Moisture and Forecast Review 

September 15th, 2016 

4” of new snow on Sept. 12th, 2016 at the 

Black Bear SNOTEL site in southwest 

Montana. “Summer” maintenance of the 

SNOTEL system is wrapping up.  



Snow! 











Soil Moisture 









Surface Water Supply Index 



August 2016 

September 2016 

Surface Water Supply Index 

Areas to watch 

in 2016-2017 



Surface Water  & Soil Indices 







Water Year Runoff 





Lucas Zukiewicz 

Water Supply Specialist (Snow Hydrologist) 

USDA-NRCS 

Montana Snow Surveys 

Lucas.Zukiewicz@mt.usda.gov  

406-587-6843 

 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/

mt/snow/ 

Find more information: 
 

Snowpack, Mountain Precipitation, Soil 
Moisture and Water Supply 

 
http://tinyurl.com/MontanaSnowSurvey 



USGS Streamflows September 13, 2016 



Major Drainage Basins 

1 
2 3 

4 



Kootenai –  

Clark Fork 

Basins 













Upper 

Missouri 

River 

Basin 















Lower Missouri River Basin 









Yellowstone River Basin 

















USGS Home Page:  http://usgs.gov 

 

NwisWeb:  http://water.usgs.gov/mt/nwis 

Access to streamflow (realtime and historical), water quality, and 

ground water information. 

 

Wyoming-Montana WSC Home Page:  http://wy-mt.water.usgs.gov/ 

 

Montana Current Streamflow Conditions 

 http://waterdata.usgs.gov/mt/nwis/current/ 



 
 Governor’s Drought & Water Supply Advisory 

Committee   
August NRCC Update  

Harold Gemmell, Direct Protection Fire Coordinator 
DNRC 

hgemmell@mt.gov  406 329-4996 

mailto:hgemmell@mt.gov


Copper King Fire, Thompson Falls 
28,553 acres 



Colorado Gulch Fire, Missoula 
12 acres 



Nez Perce Fire, Elk Park 
687 acres 

http://inciweb.nwcg.gov/photos/MTBDF/2016-08-18-1458-Nez-Perce/picts/2016_08_30-18.42.20.458-CDT.jpeg


Flagstaff Fire, Sheridan County 
8634 acres 









South Central Montana and Yellowstone Park 

http://www.wfas.net/data/firedanger/graphs/NR/NR12_ERCg.png
http://www.wfas.net/data/firedanger/graphs/NR/NR12_FM100.png


Through 09/14/2016 

256 Fires (direct & county assist) 

23722.52 Acres 

115 mutual aid incidents (MA) 

53 false alarms 

424 Incidents (total fires, MA, false alarms) 

57% Human, 41% Lightning, 2% Unknown 

5-yr average: (on this day) 

298.40 Fires 

130387.61 Acres 
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Fire Burned Summary  - 2016 

2016

2015

2014

2013

2012

2011

2003

5-yr Avg
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Acres Burned Per Year 

2016 - 252 Fires =    23,622 Acres         
2015 - 381 Fires =    53,863 Acres 
2014 - 288 Fires =    15,663 Acres 
2013 - 306 Fires =    12,439 Acres 
2012 - 410 Fires =  556,247 Acres 
2011 - 259 Fires =    31,064 Acres 
2003 - 567 Fires =      8,115 Acres   

============================ 
5-yr Avg - 313 Fires = 170,521 Acres 

 



Happy Trails!! 





STILLWATER COUNTY DROUGHT ADVISORY MEETING 
9/1/2016 

 

Minutes.  
 
Called to order 3:30 PM  
 
Announcements 

 
� Governors Drought Advisory meeting in Billings 

• September 7, 3-4:30pm                Billings Public Library             510 N. Broadway 
 

• The Governor’s Drought and Water Supply Advisory Committee, wants input 
from local communities on steps the state can take to help them prepare for 
and respond to drought. Cooney and 
the Committee are in the process of 
updating the State’s current Drought 
Response Plan 

 
• State Drought Meeting September 15th 

Helena 
 

 
� Update of current situation. 

• Local level: 
o NRCS 
o FSA 
 

� How can we Prepare for Continued Drought? 
� Discussed  

 
� Other items of interest 

• Montana Climate Office- Kelsey Jensco, Nic Silverman Putting in about 20 
stations throuighout montana with soil moisture. Also some remote sensing  
 

• National Soil Moisture Network – Met in may there should be a lot of useful 
tools come from that group in the near future 

 
• CoCoRAHS The Community Collaborative Rain, Hail and Snow Network 

 
• Stillwater’s Weather Stations 

 
 

 
 
What are the conditions out there? (Reverse Side) 
 
 



Conditions update from across County as of 9-1-2016 
Average of 10 sites around the county. 
 

 Spring  Winter Range Dryland Irrigated  Stock Ground  Other  
 Wheat  Wheat   Hay Hay water Moisture Crops 
 % normal % normal % normal % normal % normal % normal % very 

short  
% normal 

         
 South area 50 90 50-70% 30-40%  30-50%  90  

         
North area 70 90 30-50% 5-25%  30-50 95  
 
Comments: 
Cattle movement is 1-2 months ahead. Are using reserves and winter pasture as of  September 
1. Consensus is listed in the averages above. Other contributing factors include stock water 
springs and wells drying up or low flow making pastures use difficult because of poor distribution 
or at most unusable. Also the grass is dry and brittle. Much of the grass is being lost do to 
trampling and breaking off. Many are hauling water. Some reports of cattle coming off the range 
2-3 months early. Most are purchasing an additional amount of hay. There was good carryover of 
hay from last year but many are purchasing considerable percent of what was needed from this 
year’s production. Range is the same way. Most producers have reserves built into their grazing 
systems to take care of 1 year or poor conditions. They will make it through this year with out 
much destocking, however, high hay prices and continued poor conditions at the beginning of 
next year will cause destocking and extreme hardship.  
 
Recent storms this week have brought good moisture, however it may be too late to help with fall 
feed. It will soften standing senesced grasses and that will help with plant trampling and 
breakage.  
 
Respectfully submitted 
 
 
Lee Schmelzer 
Stillwater County Extension Agent 
431 Quarry Rd  
Columbus, MT 59019 
(406) 322-8038 
(406) 780-1637 
lees@montana.edu  
As always, please do not hesitate to contact me with further questions.  

   
The U.S. Department of Agriculture (USDA), Montana State University and Montana State 
University Extension prohibit discrimination in all of their programs and activities on the basis of 
race, color, national origin, gender, religion, age, disability, political beliefs, sexual orientation, and 
marital and family status. Issued in furtherance of cooperative extension work in agriculture and 
home economics, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture, Jeff Bader, Director of Extension, Montana State University, Bozeman, MT 59717

 

mailto:lees@montana.edu


 
Integrated Water Resource Plan 

Implementation Activities 
 

 
City Commission Mtg, March 23, 2013 

Special Presentation 

City of Bozeman  
Drought Resiliency Planning 

Nixon Bridge East Gallatin 

September 15, 2016 



• City of Bozeman Integrated Water Resources Plan (IWRP) 
(2013) 

 
• City of Bozeman Water Conservation Program (2014) 
 
• City of Bozeman Drought Management Plan(pending) 
 
• Montana State Water Plan (2015) 

  Drought Resiliency Planning  



What is Drought? 

 
• Meteorological: period below normal precipitation 

 
• Hydrological: reduces streamflows, and lakes,  reservoirs 

and groundwater tables below normal levels 
 

• Socio-Economic: Impacts human activities 
 

• Security/Environment: Interplay between climate and 
water-dependent processes  



City of Bozeman Drought Management Plan 

• Vulnerability Assessment 
 
• Drought Monitoring 
 
• Drought Mitigation (long term) 
 
• Drought Response (short term) 
 
• Operational/Administrative Framework 

 
• Drought Communications Plan (on-going) 



Drought Vulnerability Assessment 
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Climate Adjusted YEARLY Supply (MGD) 95% Service Level

10.3 MGD (11,571 ac-ft) 

         
          
          
          
          
           

          

 
 

City of Bozeman Supply and Demand Forecast 
 

95% Service Level reaches supply in 2036 (Service Population of 62,385) 



Bozeman Creek 
Watershed 
- 29 sq. mi. area (municipal) 
- No reservoir storage 
-10 cfs dry period flow 
- 6.6 cfs municipal water right  
 



Drought Monitoring 

• Past 
 

• Present 
 

• Future 



• Dust Bowl drought was the fifth driest 5-year period from 1676-1996 
 

• Prolonged and severe drought in the area is chronic 
 

• Preparing for such periods is necessary to increase water resiliency 
for the City of Bozeman 

Historical Streamflow and Snow Water Equivalent Trends from Tree-Ring Data for the Upper Missouri Basin 



Drought in Bozeman  
• Southwestern Montana 

was in severe or extreme 
drought 15% to 19.9% of 
time between 1895 and 
1995 

 
• Only southwest Wyoming 

and south central 
Colorado are more 
susceptible to drought 
conditions.  



• Moderate to extreme drought in several months between 2000 and 
2006.  
 

• Late spring/early summer precipitation and evapotranspiration rates 
correlate to Bozeman water demand.  

Monthly PDSI for 
Bozeman Region 
(1990 – 2012).  



Future Climate Projections 
• Warming in the region and longer dry spells 
• Reduced annual snowfall and changes in precipitation patterns 
• Earlier melting of snowpack and shifts in peak runoff 
• Increasing evapotranspiration 
• Reduced stream flows in the late spring and summer months   
• Increased climate variability rather than a linear trend 
• Bozeman’s reliance on snowpack and limited storage, will result in 

significant impacts from even a severe short-term drought 



• Historical April snowpack for the Missouri River headwaters area 

• USGS projection of future snowpack, based on two levels of solar 
radiation.  



Drought Mitigation 

• On-going 
 

• Long term 



Reliable Supply Projection 
11,500 ac-ft  



• Correlation between ET and water use is typical but the opposite desired reaction during a drought 
event.  

• Reduction of outdoor water use by an additional 10% via education and irrigation system efficiency 
rebate programs, will result in 50 million gallons of water (153 ac-ft) saved annually.  

• That is less than 3% of Bozeman’s total water demand. 
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Population & Water Use Over Time 

Water Consumption (Billions of Gallons) Population (US Census Estimates)



Drought Mitigation Project 



Bozeman Creek Project  
Drivers  
 

• Functioning wetlands is a vital component for biological and 
hydrological health of the stream. 

  
• Where floodplain wetlands are disconnected from the 

stream floodplain wetland storage is unavailable to absorb 
and slow flood flows and support base flows in streams 
during drought.  

 
• Risks of significant socio-economic impacts to properties 

within the City of Bozeman will remain/increase without 
mitigation projects.  
 



Project Objectives   

• Reconnecting overbank areas to floodplain 
 

• Increase the volume of storage in riparian wetlands, the 
wet area of a wetland, and the time that wetlands contain 
water 

 
• Restore/expand wet areas to recharge groundwater and 

raise  groundwater table—particularly in the summer 
 
• Improve summer and dry season stream flows, wildlife 

habitat, and water quality 
 
• Monitor and quantify benefits  



Response Plan 



Drought Stage 
and Demand 

Reduction Goal 

Watch 
10% 

Advisory 
20% 

Warning 
30% 

Emergency 
40% 

Response Plan 

Demand-Side Measures 
City of Bozeman Water Utility 

Outdoor Irrigation 

Standard irrigation 
practices on City-

owned properties and 
public right-of-ways 

that promote efficient 
water use 

Standard irrigation 
practices on City-

owned properties and 
public right-of-ways 

that promote efficient 
water use 

Restrict turf irrigation 
on City parks, open 

spaces, public right-of-
ways, facility 

landscaping. Sports 
fields, trees and shrubs 

and other identified 
prioritized green areas 
specified by City staff 

and/or community 
feedback may be 
irrigated on a pre-

determined limited 
basis 

Eliminate all turf 
irrigation on City parks, 

open spaces, public 
right-of-ways and 

facility landscaping 
until drought is 

declared over. Limited 
irrigation of trees with 

a hand-held hose or 
non-spray device is 
permitted to ensure 

survival. 



Thank You! 
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Drought Alert - Govern or's Droug h t
Advisory Committee stro n g ly en courag es local
officials to co n ven e local droug h t committees.
Severe Drought - Local o fficials
sh ould h ave local droug h t p lan n in g  efforts un derway
or sh ould reco n ven e th e local droug h t committee
at th e earliest o p p o rtun ity.
For recommen ded resp o n ses, see th e Mo n tan a
Droug h t Plan

Map Key

(Drought Alert)
(Severe Drought)

Montana Water Supply and Moisture Status by County - August 2016

ContinentalDivide
Moisture Status
Current Month

Extremely Moist
Moderately Moist
Slightly Moist
Near Average (Normal)
Slightly Dry
Moderately Dry
Extremely Dry

http://drought.mt.gov 

http://nris.mt.gov/drought 

 

 

 
Th is map  was created usin g  th e US Droug h t Mo n itor an d th e mo n th ly NRCS Surface Water Sup p ly In dex (SWSI) 
as a g uide.  In  g en eral, a coun ty was assig n ed a Mo isture Status based o n  th e h ig h est droug h t categ ory 
in tersectin g  an y p art of th e coun ty.  Th e map  was th en  comp ared to th e mo n th ly SWSI, PRISM, an d oth er 
p recip itatio n  p roducts.  Th e Mo n tan a Govern or’s Droug h t an d Water Sup p ly Advisory Committee, made up  of 
exp erts from th e Natio n al Weath er Service, th e Natural Resource Co n servatio n  Service, th e Farm Service Ag en cy, 
Un ited States Dep artmen t of Ag riculture, th e Mo n tan a Dep artmen t of Natural Resources an d Co n servatio n , th e 
Mo n tan a State Library, an d th e Mo n tan a Bureau of Min es an d Geolo g y, reviewed th e map . 

 
 
 
 
 
 
 

  

Map created Sept 8, 2016 based on data from the month of August
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