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CONDITIONS

In Brief
 Despite an early start, 

winter across Montana has 
been warmer and drier than 
average.

 However, thanks to some 
sizeable storms in early 
February snowpack in the 
mountains is above average.

 The NOAA seasonal forecast 
for March through May is for 
cooler and wetter than normal 
conditions across eastern 
Montana.

2020 MARCH UPDATE
Happy New Year! Welcome to the March 2020 Montana Drought & Climate 
newsletter. We hope that Montana farmers and ranchers find the information 
here useful. Please send us your feedback! 

The online version of this newsletter has maps that allow you to zoom in on 
your local area. Check it out at climate.umt.edu/mtdrought/latest/.

Here’s what you’ll find in this newsletter:

Winter 2019/2020 Update — Understanding current and past conditions aids 
in predicting future conditions. This section provides an overview of how this 
spring is progressing.

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

Reference — A helpful glossary of terms found in this newsletter.

On the cover: 
A beautiful red barn 
surrounded with snow near 
Chinook, Montana.
PHOTO: TODD KLASSY PHOTOGRAPHY

Riding behind a herd of black Angus 
cattle on a quiet country road near 
Toston, Montana. 
PHOTO: TODD KLASSY PHOTOGRAPHY
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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). When 
ENSO is between warm and cool 
phases, conditions are called ENSO 
Neutral. ENSO is one of several 
global climate phenomena that affect 
Montana’s weather patterns, and 
ENSO conditions often guide seasonal 
climate projections for Montana. 
Current ENSO conditions and up-
to-date projections are available on 
NOAA’s ENSO website.

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.

CONDITIONS

Reference

WE WANT TO HEAR 
FROM YOU!
Please send us stories, 
photos, feedback, and 
questions! Your story about how 
you use this information, photos 
of your farm or ranch, or your 
question could be featured in the 
next newsletter.

Please contact mtdrought@
umontana.edu with questions 
and comments, or to be  
removed from our mailing list.
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TEMPERATURE
Despite what felt like 
early onset of winter for 

most of the state, Montana has been 
warmer than normal for much of 
December through February. Parts of 
western Montana have experienced 
temperatures over 3ºF warmer than 
normal, and only a couple places 
in far northern and southwestern 
Montana have experienced 
temperatures that are cooler than 
normal. Warm temperatures in the 
winter can lead to mid-season snow 
melt, causing high winter runoff and 
reducing the snowpack available later 
in the spring and early summer.

The graph (right) compares historical 
daily temperatures (shaded bands 
and dashed lines) to current daily 
temperatures so far in 2019 (solid-
jagged lines) across Montana. The 
shaded bands represent the range 
of recorded temperatures during the 
1981–2010 period on any given day. 
The red bands and lines represent 
the high temperatures and the 
blues bands and lines represent 
the lows. The dashed red and blue 
lines represent the average high and 
average low temperatures during the 
1981–2010 period.

REVIEW

Winter 2019/2020 Update
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SNOWPACK
As of late February, 
snowpack is above normal 

across Montana. Snow Water 
Equivalent (SWE) values range from 
96% of normal in Fisher basin to 
nearly 140% of normal in Judith basin. 
Like precipitation, snowpack was well 
below average into early January, but 
rebounded thanks to a series of strong 
winter storms. Mountain snowpack 
can be a good indicator of spring 
streamflow and the amount of water 
available for summer irrigation. It will 
be important to pay attention to spring 
temperatures, as a warmer spring in 
western Montana can result in earlier 
snowmelt and flooding, and ultimately 
impact streamflow during the summer.
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PRECIPITATION
December was very dry for 
most of Montana, which 

resulted in slightly below-normal 
precipitation across the state for 
December through February. However, 
in January and February Montana 
experienced a series of atmospheric 
rivers. Atmospheric rivers are narrow 
bands of concentrated moisture that 
originate over the Pacific Ocean and 
flow inland, releasing snow and rain. 
Areas that are under these rivers in 
the sky tend to see large amounts of 
precipitation, sometimes over long 
durations. If the current pattern of 
regular storms continues, snowpack 
and soil moisture will increase across 
the state.

The graph (right) compares 
historical daily precipitation (shaded 
band and dashed line) to current 
daily precipitation so far in 2019 
(vertical bars) across Montana. The 
shaded band represent 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.

DROUGHT
The US Drought Monitor 
has categorized an area 

around Great Falls as abnormally 
dry going into late winter. This 
aligns with persistent below-normal 
precipitation in this region. The 
location of storms from now until 
early spring will likely determine 
whether drought conditions are 
declared for this area later this 
spring.

February 18, 2020
Drought intensity

Near normal
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Abnormally
dry
Moderate
drought
Severe
drought
Extreme
drought
Exceptional
drought
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FORECAST

Spring 2020 Forecast

EL NIÑO UPDATE
The El Niño Southern 
Oscillation (ENSO) is a 

natural seasonal fluctuation in the 
sea surface temperature of the Pacific 
Ocean near the equator. In July, the 
Pacific officially moved out of El Niño 
conditions, and is currently in ENSO 
Neutral conditions (neither El Niño nor 
La Niña). NOAA is forecasting that it 
will likely stay neutral through this 
coming spring. In Montana, winter 
and spring conditions vary greatly 
under ENSO Neutral. The two graphs 
(right and top, opposite page) show 
how Montana as a whole is affected by 
the ENSO climate patterns. The solid 
lines represent the average conditions 
in each of El Niño, La Niña, and ENSO 
Neutral conditions (see the Reference 
section for an explanation of these 
conditions).  

A row of grain bins catch the last light of the day near Inverness, Montana. 
PHOTO: TODD KLASSY PHOTOGRAPHY
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TEMPERATURE
During ENSO Neutral 
conditions, climate 

forecasters rely on other types of 
data to create seasonal outlooks 
(since neither El Niño nor La Niña 
is influencing the state). NOAA’s 
Climate Prediction Center (CPC) is 
projecting that temperatures are 
somewhat likely to be cooler than 
normal across eastern Montana 
into early spring (March–May). 
This is a fairly weak prediction 
(due to ENSO Neutral conditions); 
there is still a chance that 
temperatures could be warmer than 
normal. Most of the rest of the 
state has equal chances of being 
cooler or warmer than normal.

PRECIPITATION
NOAA’s Climate Prediction 
Center (CPC) is forecasting 

that March–May precipitation 
across eastern Montana is likely to 
be wetter than normal, with the rest 
of the state having equal chances of 
being wetter or drier than normal. 
Keep in mind that while the CPC 
is projecting wetter conditions in 
eastern Montana, this map doesn’t 
reflect how much wetter is it likely 
to be, or the intensity of specific 
precipitation events.

March−May, 2020
Temperature
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Net precipitation
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Average daily precipitation (in.)The dashed lines represent the 
range of recorded conditions during 
the 1981–2010 period on any given 
day. Notice that the range for ENSO 
Neutral conditions (orange dashed 
lines) is wider than for El Niño or La 
Niña—ENSO Neutral conditions can 
be warmer or cooler, and wetter or 
dryer, than normal conditions.
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Montana Drought & 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. Please refer to the Montana Climate Office user 
agreement and disclaimer at climate.umt.edu/disclaimer.

About Montana Drought & Climate and the  
Montana Climate Office 

Enhanced agricultural 
weather monitoring from 
the Montana Mesonet
The Montana Climate Office is always 
looking for ways to serve Montanan’s better, 
and we’ve recently developed a online new 
resource for getting weather information 
on your local area. The Montana Mesonet 
Dashboard delivers up-to-date weather 
information from Montana Mesonet stations 
across the state. This dashboard provides 
the latest data for each MT Mesonet station, 
and tables and graphs of data going back 
two weeks. Check out the dashboard at 
https://climate.umt.edu/mesonet_dashboard.

The dashboard is currently under development, 
and we definitely want your feedback.  
Please email Zach Hoylman at  
state.climatologist@umontana.edu  
with any feedback or questions.


