
MONITORING AND FORECASTING  
FOR AGRICULTURE PRODUCERS

Welcome to the June 2018 Montana Drought & Climate newsletter. We hope that Montana farmers 
and ranchers find the information here useful. Please send us your feedback! Here’s what you’ll find in 
this newsletter:

Current Conditions — Understanding current 
conditions aids in predicting future conditions. This 
section provides an overview of what happened 
over the previous season and allows producers to 
reflect how conditions compare to past years.

Seasonal Forecast — The seasonal forecast 
discusses predictions for temperature, 
precipitation, drought, and global air circulation 
patterns that impact growing conditions and water 
availability in Montana.

Mid-Century Outlook — What do Montanans 
need to do to prepare for the future? In this 
section we present projections of mid-century 
conditions across Montana. Comparing these 
projected conditions to current or past conditions 
gives an improved understanding of how to 
respond to a changing climate.

Reference — A helpful glossary of terms found  
in this newsletter.
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A SERVICE OF THE MONTANA CLIMATE OFFICE

LEFT: Flooding from 

spring runoff affected 

much of Montana 

in April and May, 

including Missoula.
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In Brief
 Spring in Montana was cooler and 

wetter than normal which delayed the 
melting of our heavy winter snowpack.

 A longer snowmelt contributed to 
more recharge of soil moisture and 
widespread flooding across the state.

 Significant soil moisture reserves 
associated with snowmelt and above 
normal spring precipitation will reduce 

 the likelihood of drought and fire in the 
early summer. However, fire potential may 
increase rapidly as the summer forecast 
projects warmer and drier than normal 
conditions.

 La Niña conditions dissipated in late April.

 The summer outlook is for warmer than 
normal temperatures across the western 
and central portions of the state. The 
forecast is less certain for the remainder 
of the state.

 The summer outlook for 
precipitation is drier than 
normal across northwestern, 
southwestern, and northcentral 
portions of the state. The forecast 
is less certain for the remainder of 
the state.

 If warmer and drier conditions are 
realized in western and central 
regions, there is potential for soils 

to dry out and drought to set in.

2018 JUNE OUTLOOK
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INTRODUCTION

Reference

IN A WORD... 
Weather and climate forecasters use words and information in very particular ways that may be 

different from what we are accustomed to. Here is a list of terms we use in this newsletter:

Weather and Climate — The 
difference between weather 
and climate is timescale. 

Weather is the day-to-day interaction 
of factors like temperature, humidity, 
precipitation, cloudiness, visibility, and 
wind. To understand climate at a given 
place requires looking at weather 
trends over relatively long periods of 
time—months, years, and decades. In 
addition to studying weather, scientists 
examine climate trends or cycles of 
variability to understand the bigger 
picture of long-term changes.

Temperature and 

Precipitation — Throughout 
this newsletter, we report 
past temperature and 
precipitation data derived 
directly from the GridMET 

daily 4-km-gridded meteorological 
dataset from the University of Idaho. 
Temperature data are reported as 
seasonal averages; precipitation 
data are reported as seasonal total 
precipitation. Our three-month 
temperature and precipitation 
forecasts come from NOAA’s Climate 
Prediction Center.

Normal(s) — Climatologists 
use the term “normal” to 
compare current conditions 

or forecasts, such as temperature or 
precipitation, to the past. Here, the 
normal value is the statistical mean 
(the average) for a given measurement 
in a specific place during a specific 
period of time. Climatologists use the 
most recent 30-year period, rounded to 
the nearest decade, to define normal in 
North America: 1981–2010. The goal 
is to look far enough back in time to 

capture variation in weather patterns, 
but not so far as to be irrelevant to 
recent conditions. In 2021, we will 
start using the 1991–2020 period.   

Drought — The US Drought 
Monitor identifies general 
areas of drought and labels 

them by intensity. Maps of drought 
intensity are used by policy-makers, 
resource managers, and agricultural 
producers to make decisions. More 
information about the US Drought 
Monitor can be found at the US 
Drought Monitor website.

La Niña/El Niño —  
El Niño and La Niña are the 
warm and cool phases of a 

recurring climate pattern across the 
tropical Pacific. The El Niño Southern 

Oscillation (ENSO) is one of several 
global climate phenomena that affect 
Montana’s weather patterns.

Snow Water Equivalent 

(SWE) — SWE is the 
amount of water contained 

within the snowpack. It can be thought 
of as the depth of water that would 
theoretically result if you melted the 
entire snowpack. SWE is measured 
across the West by the USDA Natural 
Resources Conservation Service’s 
SNOTEL network of snow monitoring 
stations. The SWE percent of normal 
represents the current snow water 
equivalent found at selected SNOTEL 
sites in the basin compared to the 
normal value for those sites from 
1981–2010

Mid-century Projections — 
We present temperature and 
precipitation projections for 

the mid-century, or AD 2040–2069. 
These projections are ensemble 

projections: averages of 20 global 
climate models that were run as part 
of the Coupled Model Intercomparison 
Project Phase 5 (CMIP5). All 
models have uncertainty; climate 
scientists use ensembles as a way of 
increasing confidence in future climate 
projections. The projections were 
downscaled to the same 4-km grid as 
used for the GridMET gridded weather 
dataset from the University of Idaho. 
More information on the downscaling 
method and the raw data for each of 
the projections can be found at https://
climate.northwestknowledge.net/
MACA/.

Root Zone Soil Wetness —  
Root Zone Soil Wetness 
is a measure of how much 

water has saturated the soil. More 
specifically, it’s the relative saturation 
between completely dry (indicated by a 
0) and completely saturated (indicated 
by a 1) between 0 and 100 cm depth. 
In the maps in this newsletter, soil 
saturation comes from NASA’s Soil 
Moisture Active Passive (SMAP) 
satellite program “SPL4SMGP” data 
product. Soil moisture is mapped using 
a combination of radar and radiometer 
measurements from space and surface 
observations at an approximately 9-km 
spatial resolution.
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CONDITIONS

April-May 2018: Current conditions

 Temperature

The lingering effects of 
this winter’s La Niña 

contributed to below normal 
temperatures in early spring. 
As the La Niña transitioned to 
ENSO neutral in May, we began to 
experience normal to above normal 
temperatures across the state. The 
cooler than normal temperatures 
lasted through late April and 
contributed to a delay in growing 
season onset and a protracted 
snowmelt. When temperatures began 
to increase in May, our above normal 
snowpack started to melt and 
contributed to significant flooding.

The graph (right) compares 
historic daily temperatures (bands 
and dashed lines) to current 
daily temperatures in April and 
May 2018 (jagged lines) across 
Montana. Red colors are the high 
temperatures, and blue colors 
are the low temperatures. The 
bands represent the range of 
recorded temperatures during the 
1981–2010 period on any given 
day. The dashed lines represent the 
average high and low temperatures 
during the 1981–2010 period. 
For Montana as a whole, spring 
temperatures were abnormally low 
up until late April and transitioned 
to above normal in May. This above 
normal trend is forecast to continue 
through the summer (see seasonal 
forecast on page 6).

Fish Creek, April 23, 2018.
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CONDITIONS

Precipitation

In general precipitation 
was above normal 

across most of the state during 
the spring. However, there were 
isolated pockets of below normal 
precipitation (0.75 to 2.2 inches 
below normal) in portions of 
northeastern Montana, extending 
along the highline from Sheridan to 
Hill counties and for southwestern 
Montana in Beaverhead County. 
These were counties that already 
had dry conditions from last 
summer’s drought.

The graph (right) compares historic 
daily precipitation (band and dashed 
line) to current daily precipitation 
in April and May 2018 (jagged line) 
across Montana. The band represents 
the range of recorded precipitation 
during the 1981–2010 period on any 
given day. The dashed line represents 
the average precipitation during the 
1981–2010 period.
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Growing Degree Days (GDDs)

The map to the right shows the 
accumulated growing degree days 
(GDDs) since the last day below 
24ºF, which is the temperature 
damaging to wheat once it 
reaches the jointing growth phase. 
The cooler than normal spring 
temperatures contributed to slightly 
lower than normal growing degree 
days across the majority of eastern 
and central Montana. Here, growing 
degree days as of May 18th range 
from ~300 to 600. The mountain 
and valley regions of northwestern 
Montana have experienced slightly 
higher than normal growing degree 
days (+50 to +100) and the current 
number of accumulated growing 
degree days range from 100 to 600.
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CONDITIONS

Snowpack

Snowmelt still 
continues at higher 

elevations across the state 
due to the cooler than normal 
spring temperatures and above 
average winter snowfall. This 
will contribute to elevated soil 
moisture and sustain streamflow 
and reservoir storage heading 
into the summer.

Soil Moisture

Soil moisture is 
factored into forecasts 

as an indicator of wet or dry 
basin conditions and the potential 
for drought or flooding. The 
majority of Montana has soil 
moisture surpluses due to our 
above normal winter snowpack 
and above normal rainfall over 
the last couple of months. 
Pockets of soil moisture deficit 
exist in northeastern Montana 
and southwestern Montana and 
are associated with last summer’s 
drought (e.g., eastern Montana) 
and precipitation deficits this 
winter and spring.

Drought

As of late May, 
lower than normal 

precipitation has led to 
abnormally dry conditions along 
the highline in northcentral and 
northeastern Montana.
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FORECAST

June-August 2018: Forecast

Precipitation

The summer outlook 
for precipitation is drier 

than normal across northwestern, 
southwestern, and northcentral 
portions of the state. There may 
be potential for the development of 
drought conditions as the summer 
progresses in these regions if we do 
indeed experience drier than normal 
conditions in conjunction with above 
normal temperatures (see above). 
The forecast is less certain in eastern 
portions of the state which means 
that there are equal chances of above, 
below, or normal summer precipitation.

Drought 
The three month drought 
outlook suggests that 

drought will persist through August 
in Daniels, Sheridan, and Roosevelt 
counties. Due to late May rainfall these 
counties were recently downgraded to 
“abnormally dry.” Drought development 
is not predicted for the remainder 
of the state; however, drought and 
wildfire may still be possible given the 
uncertain seasonal forecast (above) 
for eastern portions of the state 
and warmer and drier than normal 
forecast for western portions of the 
state. For example, portions of Valley, 
Phillips, and Blaine counties have been 
designated as abnormally dry due to 
lack of rainfall in the past month and 
drying soil conditions.

Temperature

The summer outlook is 
for warmer than normal 

temperatures across western and 
central portions of the state. If the 
warmer temperatures occur as 
forecasted, they will contribute to 
increased evapotranspiration and 
the potential dry down of spring soil 
moisture reserves. The forecast is 
less certain in eastern portions of 
the state which means that there are 
equal chances of above, below, or 
normal summer temperatures.
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Temperature
By mid-century 
(2040–2069), average 

temperatures in April and May 
are expected to be 2–5 degrees 
warmer than current temperatures 
during this time of year. Generally, 
temperature is projected to increase 
more in eastern and central Montana 
relative to the northwest portions of 
the state. Increased temperatures 
will result in an earlier start to 
the growing season. In addition, 
snowmelt will occur earlier and a 
larger proportion of our February and 
March precipitation will be in the 
form of rain as opposed to snow.

Precipitation
By mid-century (2040–
2069) average total 

precipitation in April and May is 
expected to be similar or slightly 
higher than our current precipitation. 
Because of increasing temperatures, 
a larger portion of total precipitation 
will be in the form of rain as opposed 
to snow.

OUTLOOK

April–May Mid-century: Outlook
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Understanding how climate change 
will impact agriculture in the future 
can be difficult. It is often helpful to 
compare future climate projections to 
the conditions that we are currently 
experiencing. By mid-century 
(2040–2069), spring will look a lot 
different than what we are currently 
experiencing in terms of increasing 
temperatures and reduced snowpack. 
Precipitation is expected to be similar 
in amount to 1981–2010 normal 
conditions, with a larger portion of 
total precipitation falling in the form 
of rain as opposed to snow.

Yellowstone River

PHOTO: KEVIN HYDE



ABOUT US

Montana Drought and Climate is a USDA-funded project of the 
Montana Climate Office (MCO) at the W.A. Franke College of Forestry 
& Conservation at the University of Montana, in collaboration 
with the Montana State University Extension Service. The MCO 
is an independent state-designated body that provides Montanans 
with high-quality, timely, relevant, and scientifically-based climate 
information and services. We strive to be a credible and expert source 
of information for decision makers that rely on the most current 
information on climate to make important decisions. It is also the role 
of the MCO to assist stakeholders in interpreting climate information 
or adapting climate products to their needs.

Production of this newsletter is supported by Water for Agriculture 
Challenge Area grant no. 2017-67027-26313 from the USDA National 
Institute of Food and Agriculture and by the Montana Water Center. 
Any opinions, findings, conclusions, or recommendations expressed 
in this publication are those of the author(s) and do not necessarily 
reflect the view of the U.S. Department of Agriculture, the Montana 
Water Center, or the University of Montana.

About Montana Drought & Climate and the  
Montana Climate Office 

Montana Climate Office

Montana Forest & Conservation  

Experiment Station

University of Montana

32 Campus Drive

Missoula, MT 59812

406-243-6793

mtdrought@umontana.org

http://climate.umt.edu/

WE WANT YOUR FEEDBACK!
Do you have questions, stories 
about climate impacts on your 
operations, or suggestions 
regarding how we can make this 
newsletter better? 

Please email us at:  
mtdrought@umontana.edu.

CONTRIBUTE TO THE COCORAHS NETWORK

The Community Collaborative Rain Hail & Snow 

Network (CoCoRaHS) is a volunteer program to 

enhance precipitation records across North America, 

and deliver those records via a simple to use database. 

People throughout Montana have been involved in 

CoCoRaHS data collection for over twenty years. The 

CoCoRaHS network data is frequently used by the 

land managers and climatologists for management, 

research, and monitoring applications. This map 

shows the locations of all active CoCoRaHS stations 

in the state, and their recorded net precipitation in 

April and May. To learn more, search the data, or get 

involved, visit https://www.cocorahs.org/.
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