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Updates From the Field

The autumn months at the North Dakota Agricultural Weather Network (NDAWN) continued with the
same flurry of installation as the summer months with eight new stations. Six were installed in
Minnesota, in cooperation with the Minnesota Department of Agriculture (MDA), and two in
North Dakota:

Elkton 5S, Mower County, MN
Fosston 6SW, Polk County, MN
Leota 2SW, Rock County, MN
Luverne 6S, Rock County, MN

Maxbass 6SW, Bottineau County, ND
Rollag 3E, Clay County, MN
Strasburg 15W, Emmons County, ND
Viking 1SW, Marshall County, MN
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Figure 1: A train passes by the Maxbass 6SW station during installation.

The stations feature all-season precipitation gauges; snow depth sensors; soil moisture and
temperature probes at depths of 2”7, 47, 8”, 20”, and 40”; and deep soil temperatures with fourteen
measurements at various depth increments to a depth of 7.5 feet to measure frost depth. These sensors
are in addition to the standard weather instruments that every NDAWN station has to record rainfall,
temperature, humidity, wind speed & direction, and barometric pressure. They also have high-
resolution cameras that upload photos continuously during daytime hours, with some operational
overnight as well. Additionally, Mohall 1W (Renville County, ND) and Perham 2NW (Otter Tail County,
MN) were upgraded with additional sensors.
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A highlight of the autumn was the electrification of the new Fargo research site near the NDSU Sheep
Barn. The new site contains the Fargo NW NDAWN station, two research stations, and other contracted
sensors. The two research stations were transferred to the new site from the old site, fully-assembled
and undamaged, via a flatbed trailer across some rough train tracks and a half-mile down a muddy dirt
road — these 15-minute, 5-mph drives were the real highlight for the field staff.
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As the weather turns cooler, the final
preventative maintenance and winterization of
the all-season precipitation gauges are on the
docket. This year was also time for the
inaugural week-long road trip throughout the
state with a towable boom lift to complete the
preventative maintenance on the top wind
monitor and temperature/RH sensor at 14
stations. The towable boom lift quickens the
process of this top sensor maintenance
immensely, as previously each tower would
have to be tipped down to ground level and
then back up, which can be a 2-hour process,
dependent on how cooperative the bolts are.
With the boom lift, it is possible to park, set up
the lift, check the top sensors, pack up, and
drive away within 30 minutes.
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Figure 2: View of the Fargo Research Site

Figure 3: Preventative maintenance is performed at the top of
the Carson 9ENE tower at sunrise
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Growth of NDAWN

Growth of NDAWN

This year, the network grew by 35 stations — 18 in
North Dakota and 17 in Minnesota. This brings the

total number of stations to 264, which leads the 6
nation in terms of mesonets.

NDAWN hereby is present in 95 counties: all 53
counties of North Dakota, 39 in Minnesota, and 3 in
Montana. Areal coverage for meteorological 26
conditions by NDAWN stations in these counties 4
lies at 96.3%. In fact, 99.7% of North Dakota is e il 5 . m
covered by NDAWN. When looking at Minnesota as

. . Figure 4: Map depicting all counties where NDAWN has a
a whole, coverage lies at 49.6% (Figure 5). station with the number of stations per state.

Fortuna

=L Portal Peace Garden - - e Williams
n Humbol [}
Redstone Dogley sy Bowbals \/ sottineay e Wales Cayaler @ U
Grenorag ~ A~ 6 cO,émbus B Monal, o ][ o Langdon Greeppush  Roseau
Noonan Maxbass eler ) Crystal_st. Thomas - f<e""edY
Da%marHanksD Aamo o v b Wilow City Y3t St R D; .
Powers Lake ephen
Dublin Ray%‘ ®  maeme ©. B | Eamoe | O Grafto (4
] White Earth ~ _Berthold Baty  Rugpy Wolord W | Adams
Froid p;, " Dry A Ross =) © Ry Forest River -
¢ Poneer,  Epping et 4| N etster L o Vikng
rocke
Willston_  Hofflund o~ ©. 21"’ Shell Lake Minot ® ‘o = ‘Alvarado o
'® Long Creek®  Rat | ake, ® © g Karlsruhe B, it wien
A Tovmczo Garereo Genoa =] Baker Crary Michigan Inkster
@ Aseds B EET_.; Grook Ryder ™ /W Madock Y a [} Emerado \Grand
ufore iberty
Broson  Ranson, srsgRfBkelg o DB|g;9 A Max Sawyer . Kempiey  gfForks  gCrooksto
®, end Plaza ) 1d
Sicney” | AloxBhder g;%TOﬁDL?£ES Lamsonge Ryt o Harvey i Pekin Logan Center ¥ Tan—
Antelope Creek 2"~ \rissoyri Twin § Torte Lake| SXodme: McHenry - § ©  Fosston
Poker Jim » Long X°* Butes  Pick o ey Mayvile ®
'® " “WVedicine Hole A City, Denhoff Heaton  ®  Cooperstown U
Grassy Butteg GumboCreek 1} o @ @ Pickardville, ® @ Carrington (c} Hope  Hilsboro, Ada Waukon
sout o™ 2 FfRiiGay Zap Hazen ® Hurdsfield = n = a
gayel Dunn Malshall ® Robi O DGaIes%JrgG e P?jrley
ifi obinson ’ ardner ]
Sentirfel Butte FAg matning . © Sangerg, Wing ® ©  Courtenaypazey "ISPUY pr Ulen Pine Point
©  Sully New Hi2dec Hirschvile CEr Woodworth & Prosper A
| Springs A @. Tappen  Jamestown Casselfon g Glyndon A il 5
Boach & Befioid Qo™ | g McKenzie @smel‘;" © ot el Fago. ' Rollag
New Sale silanti ingal Leonard -
Pyramid Park@ » © ae’:‘ & O @Streeter P ® o ] Sabin . Pere‘am
landan
Wolverton
| @® New England ) N Rothsay . Stapl
Davis Dam et Lefor @ Staghery Kintyre Neworf 8 @ Lsbon e e RN ol B
Amidon Mott  Elgin ~*"e Livona L] Wahpeton, bt
e © S wishek By Moorstont) oL o 2 v
i ishel ndei i
Sunhy Slope, CeddPLake Shieldsg v 5. Oy W | Clagesa
P°m @ Pretty Rock Milnor
Bowman il SHOerude  strasburg Wiche|  Elendale Stirum Sonom ) CaRbe Little Falls
i ow Lake
Hetigger Fort Yates @Zeeland ©0akes® Brampton © "

Rice
o

g 7

o
Morris Westport
©

Beardsle)
o Y

Hollgway  Murdock
Willmar
®

Madison
©

Cottonwood Fairfax
@ ®

SA'WN

NORTH DAKOTA AGRICULTURAL WEATHER NETWORK

Cologne
® ®
Hastings

@
Delhi

Kenyon

3
Lamberton
)

)
Pine Island

Godahl Waseca Eyota
© (] ®

Geneva o2 Fountain
© )

Windom
@

Leota
)

Rain-Gauge Only |
W#E (=) 50 1?0 2?0 Miles ® Tower

Tripod

Elkton
[

[}

Luverne
®

Figure 5: Using the standard 20-mile radius per station, areal coverage across the network can be portrayed
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Growth of NDAWN

Of these 264 stations, 253 are fully-equipped and 11 are rain-gauge only. A fully equipped station can
be either a tripod or a tower. Both types have the following standard equipment: 5ft temperature/RH
sensor, 1.5ft & 10ft temperature sensors, 10ft wind speed & direction, 6.5ft solar radiation, 4” bare/turf
temperature sensors, and two rain gauges. Tower stations have an additional 33ft wind speed &
direction and 30ft temperature/RH. Stations can also have the following specialty sensors, based on
need and funding: camera, all-season precipitation gauge, snow depth sensor, deep soil probe, and
soil moisture and temperature probes.
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Figure 6: Current coverage maps, with a total count, for all-season precipitation gauge (a), snow depth (b), camera (c),
deep soil (d), and soil moisture (e).
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Growth of NDAWN

Although NDAWN was established over 35 years ago, over half the stations have been installed within
the last 7 years. The first stations were installed in September 1988, with the 50t"-station mark being
reached about 10 years later. It took another 20 years for the next 50 stations to be installed, but since
then progress has been rapid — 2 years, 3 years, and 2 years until the 250" mark was reached in
August 2025.

The first 79 stations were all tripods as the first tower wasn’t installed until September 2015, 27 years
after the first station. But once again, progress has been rapid ever since with 50 towers installed by
August 2022 and 100 by August 2024. The number of tripods peaked in June 2021 with 140, before
beginning to decline as many were being converted to towers. Rain-gauge only stations were added
between November 2020 and May 2023 for supplemental rainfall coverage as part of the WISEROADS
project in conjunction with the Western Dakota Energy Association.

Currently, there are 146 towers, 107 tripods, and 11 rain-gauge only stations in the mesonet. Additional
stations are planned for the coming years.

Growth of NDAWN
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Figure 7: Graph depicting the total number of stations (fowers + tripods + rain-gauge only) and each type at NDAWN over
time, with significant milestones labeled
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Upper Missouri River Basin Project

This September, NDAWN completed the Upper Missouri River Basin Project (UMRBP), a $6.4 million,
five-year grant project funded by the U.S. Army Corps of Engineers that was awarded in 2020. This
was part of a larger five-state (Montana, Nebraska, North Dakota, South Dakota, and Wyoming) effort
to provide precise data, especially snow moisture content and soil moisture data, to improve hydrologic
forecasting and managing water resources across the Upper Missouri River Basin. Filling these critical
gaps of understanding in water inputs is vital for spring flood forecasts, flood preparedness, and drought
resilience. North Dakota is the first state to finish their portion of the project.

Figures 8 & 9: The NDAWN field crew raises the tower at Strasburg 15W, the final station to be installed for North
Dakota/NDAWN for the UMRBP, after affixing the top sensors (left). The field crew, from left to right, Julia Poblotzki,
Jonathan Rosencrans, Nick Antonoplos, and Reece Wagner mark the completion of the project with a photo (right).
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Upper Missouri River Basin Project

The 270,000 mi? basin was divided into 540 grids to better spatially distribute stations, with aims of one
station centrally located per grid. For NDAWN this meant a total of 85 stations were needed. Within
North Dakota, 40 existing stations were retrofit to UMRBP specifications and 41 new stations were built.
The last 4 stations were retrofits in northeastern Montana. (Figure 10)

All stations within this project have a high-resolution camera; all-season precipitation gauge; snow
depth sensor; soil moisture and temperature probes; deep soil temperatures; wind speed and direction
at 10 and 33ft; and temperature and humidity at 1.5 and 30ft. These sensors are in addition to the
standard weather instruments that every NDAWN station has.
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Figure 10: Map depicting the 85 NDAWN stations associated with the UMRBP

The UMRBP stations are fully integrated into the NDAWN network and thus all agriculture tools,
weather data, and soil data that are standard for NDAWN stations are available. These ag tools and
models can be found at ndawn.org, along with downloadable station data. Station photos and maps of
current and cumulative conditions can be found at ndawn.info. Data for all UMRBP stations across the
five states can be viewed at drought.gov.
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Autumn Statistics

Table 1: Select statistics from NDAWN stations for the time period of September 1 — November 30, 2025

Highest Lowest

Maximum Temperature 94.7°F at Madison 5SW (9/29) -1.2°F at New Hradec 6NW (11/30)
Minimum Temperature 71.4°F at Becker 3S (9/15) -25.9°F at New Hradec 6NW (11/30)
Diurnal Temperature Range 53.9°F at Buford 3SE (9/28) 1.2°F at Medicine Hole 9NW (10/16)
Average Temperature 52.2°F at Godahl 1N, Lamberton 2W 44 .3°F at Peace Garden, Rolla 2S
LSRRI MO AU +5.9°F at Fertile 4N, Livona 5S +1.2°F at Sidney 1NW
Temperature
10.31” at Webster 1N 2.01” at Dagmar 7WSW, Dooley 3S
(243% | +6.07” of normal) (76% | -0.65", 77% | -0.60” of normal)
3.27” at Ross 4E (9/13) 0.41” at Dooley 3S (11/24)
Peak Wind Gust at 10ft 61.2 mph at Wales 1W (9/14) 29.8 mph at Little Falls 6SE (11/26)
Peak Wind Gust at 33ft 67.0 mph at Pickardville 6SW (9/4) 35.2 mph at Fountain 3W (10/20)

Maximum, minimum, and diurnal range temperatures are based on daily values. Peak wind gusts and daily precipitation are based on
each station’s daily maximum for the season. Average temperature, departure from average temperature, total precipitation, and
average wind speed are based on the combined seasonal values. Only stations with an all-season precipitation gauge are used for total
precipitation statistics. Maps of monthly, seasonal, and annual statistics can be found at ndawn.info/climate_statistics.html/

The average air temperature this autumn across all NDAWN stations was 47.9°F, which is 4.3°F above
normal. The 12-month average temperature is 42.3°F, which is 1.1°F above normal (Figure 11).
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Figure 11: Graph depicting the departure from normal average air temperature across NDAWN for the last 12 months
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Nearly every NDAWN station

First Winter of Record
ND -C 9
recorded a temperature % I . o NDAWN Average: November 20
X . HBZQEV gg:gl Flrst 0 F Earliest: October 22, 2020
below 0°F this autumn, with =" = el
’ ND - NC 93-94
ND - WC 93-94 2025-26 Cold Season
only far northern and 5 & (verage Dete)

MT —NE 95-96

southeastern Minnesota
spared (Figure 13). Most of
the network reached this
benchmark between
November 26 — 30, which is
close to the historical
average date of November
20 (Figure 12).

New Hradec 6NW recorded

the lowest temperature of the Figure 12: Graphic depicting the first date of the 2025-26 cold season that an
autumn on November 30 with NDAWN station in a given agricultural statistic district recorded a temperature of 0°F

_ ] _ or lower and the average first date (30+ year average).
-25.9°F. While quite cold, this

was not the earliest observation of a temperature of -25°F or colder at an NDAWN station — Bottineau
holds that record with a measurement of -25.4°F on November 23, 2013.

Minimum Temperature (°F) 09-01-2025 - 11-30-2025

m‘ DEPARTMENT OF
AGRICULTURE

Minnesota Ag Weather Network

Source: North Dakota Agricultural Weather Network (NDAWN)
https://ndawn.ndsu.nodak.edu | ndawn.org | ndawn.info
Copyright © North Dakota State University

Background contouring does not necessarily reflect actual conditions

Figure 13: Map of the minimum temperature recorded at NDAWN stations during the 2025 Autumn
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Feel free to use and share this content, but please do so under the conditions of our Creative Commons license and our Rules for Use. This publication can be made available in alternative formats upon request.

NDSU does not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic information, marital status, national origin, participation in lawful off-campus activity, physical or mental disability, pregnancy,
public assistance status, race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran status, as applicable. Direct inquiries to Vice Provost, Title IX/ADA Coordinator, Old Main 201, 701-231-7708, ndsu.eoaa@ndsu.edu.
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