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MN State Climatology Office

The DNR State Climatology Office manages,
analyzes, and disseminates data and resources
related to Minnesota’s historical climate conditions
to allow users to make informed decisions about

future activities.
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A 25 years |

A Lots of media interviews

A Weather and History
Catch and Release at Lake Vermilion

Courtesy: Nancy Boulay


https://climateapps.dnr.state.mn.us/

General Information

AA little bit of history.
AReally Wet then Drought.
AClimate Trends.

ACurrent Conditions.

AWhat does the future hold|

AAsk guestions anytime.

Walleye Chop on Lake

Vermilion: May 18, 2022
Courtesy: Pete Boulay



The Past

Northeast Mlnnesota In the 18705
Courtesy: Borchert Map Library, University of Minnesota.
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B, I THE TH RIDGE.
F16. 2. VIEW OVER VERMILION LAKE, FROM THE NOR

Fic. 2 30ULDER OF GRANITE LYING ON THE AGGLOMERATE AT KELv.

View of Vermilion Lake and a Boulder in Ely: 1890s
Courtesy: Geology Of Minnesota
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The Past: Flood of July-23 1909

DEPARTMENT OF THE ARMY CONPS OF ENGINEERS

STORM STUDIES - ISOHYETAL MAP

Storm of July 18-23 /909 Assignment UMV /-//
Study Prepared by St Fay/ Minn District
Upper Mississipp Volley Division

Highest one day rainfall total was 10.75 inches at Beaulieu In
Mahnomen County. This storm also did extensive damage in
Duluth and killed two children in the city when they were swept
2dz0 2F UKSANI Y2ZUKSNHA | Nyaodé



The Past: Flood of July-23 1909

Cleaning up after the Flood in Downtown Duluth
Courtesy: Minnesota Reflections




Storm of September-20, 1947

|- | Cloudbursts
| |Sweep Over
i |Iron Range*

AN
‘ - Cloudbu?ét% driven by high
winds dumped 8.6 inches of
‘rain across the Minnesota Iron
a ‘Range.overnlght, closing mines,
‘ flooding houses and severing
highway and telephone com-
munications.

Minnesota forest service weath-
er observers said it was the worst
‘electrical and rain storm in 55
|| years of records in that area. They
|| measured the record rainfall in

X CD T p LJS N\f) S Y' l] 2 -_I; four hours at Hibbing. .

~ After a sultry day, a huge black:

AUTO FLOODED IN IR was one of scores damaged
Tuesday night after a six-hour downpour in Hibbing stranded them in flooded streets.:
Both train and highway traffic were halted by more than eight inches of rain.

: o loud d at the tern|
basements in Hibbing B i of fre storin aves. - |

: Residents f d t do.
were flooded (with water BT igds whipped out

and sewage). ¥ | ahead of the cloud.



MNgage Volunteer Rain Gage Network




MNgage Volunteer Rain Gage Network

Precipitation Observer Network
June 2015

1498 Observers

Soil and Water Conservation Districts
® National Weather Service

DNR Forestry

DNR Backyard Network

Watershed Districts
. Community Collaborative Rain Hail and Snow

; ) 3. > o o

. ge’e| " 9 0 .

. -:. s . ...L . !‘:. R LY s o
e o ee o *, |

State Clim:';ltology Office
DNR Division of Ecological and Water Resources




Flood of June 120, 2012

Total Rainfall
June 19-20, 2012

MNDNR State Climatology Office

[ [T T
3 45 6 7 810 inches




Flood of June 120, 2012
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Duluth, MN Event, 19-20 June 2012
Annual Exceedance Probabilities (AEPs) for Worst Case 24-hour Rainfall

Hydrometeorological Design Studies Center
Office of Hydrologic Development, National Weather Service
National Oceanic and Atmospheric Administration
http:/fwww.nws.noaa.govioh/hdsc/
Map created on 12 July 2012
Rainfall frequency estimates are from NOAA Atlas 14, Volume 8 Version1 (to be published in 2013).
Observations come from COOP, CoCoRAHS, and ASOS datasets. Not all data have been verified.
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Minnesota Annual Precipitation, 1892022

)
%)
]
<
=
Pt 8 18951969 d ) ‘o.o :.:.‘/'/
c : t
5 no tren .’. "
T 26 He ® ®e ?
S ® e 4
kS) o
ol [
— 22 o &# o
©
>
S 20
< 19702022: strong trend, +0.39 inches per decade
18
16 [
) RATURAL Resources
14 State Climatology Office
) ) NO AN \e) > NGO A \e) > S QA \2) >
%) Q S S -\ 2 ) PN LIPS} o' N ® ) %) Q » v
SRS RS MR -~ A S R - I S SO



- ¢KSY Al G dNYSR

Precipitation in 2020 and Departure from Normal

Precipitation Total
Jan 1 -Dec 31, 2020

Precipitation Departure
Jan 1 -Dec 31, 2020

DNR State Climatology Office, March 13, 2021 DNR State Climatology Office - March 15, 2021
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Precipitation in 2021 and Departure from Normal

Precipitation Total
Jan 1 - Dec 31, 2021

Precipitation Departure
Jan 1 - Dec 31, 2021

inches

s

DNR State Climatology Office, January 12, 2022 DNR State Climatology Office - January 12, 2022
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The 2021 Drought

U.S. Drought Monitor
Minnesota

| 3

August 24, 2021
(Released Thursday, Aug. 26, 2021)
Valid 8 am. EDT
Drought Conditions (Percent Area)
None | D0-D4 |D1-D4

Cument 115 | 9885 | 9558 | 8783 | 57.65 | 8.07

Last Week

08172021

115 | 9885 |95.50 | 8320 | 40.77 | 8.07

IMoathsAgo | - 7o

134 1 (
poipeihs 7321|1342 0% | 000 | 000

Startof
Calendar Year | 180 | S840 (2340 | 028 | 000 | 000
1239200

Startof

Water Year | 5495|4505 (839 | 000 | 000 | 0.00
093200

One YearAgo | s589 3111 [1223 | 000 | 0.00 | 0.00

08 23-2520

Intensity.

l None [B] 02 Severe Drought

[ D0 Abnormally Dry - D3 Extreme Drought

[ 101 Moderate Drought [l D4 Exceptional Drought
The Drought Monioe fOcuses on Drodd-Scato conations:

Local condiions may vary. Sor move information on the

Orought Monioe. 9O 10 IS Froughimonior Unl. eduADOUt 80X
Author.

Curtis Riganti

National Drought Mitigation Center

USDA A%
USDS

droughtmonitor.unl.edu

The peak of the 2021
Drought was August.

Pelican Rapids, above the
dam: August 17, 2021
Kenny Blumenfeld
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Figure 9. Rainy Lake levels in 2022 with 1950 and 2014 peak levels marked for comparison (LWCB)
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2022: Flood in North, Drought in South.

Precipitation Total
Jan 1 - Dec 31, 2022

Precipitation Departure
Jan 1 - Dec 31, 2022

MNDNR State Climatology Office MNDNR State Climatology Office
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The 2023 Drought (Currently)

U.S. Drought Monitor October 31, 2023

(Released Thursday, Nov. 2, 2023)

Minnesota Valid 8 a.m, EDT

L ‘5 - Intensity:
[_] Noe
e
- l:l D0 Abnormally Dry
l:l D1 Moderate Drought
- l:l D2 Severe Drought
‘ “ - D3 Extreme Drought

— u -"' - D4 Exceptional Drought

The Drought Monitor focuses on broad-scale

conditions. Local conditions may vary. For more
‘ information on the Drought Moniter, go fo
' http s://droughtmonifor.unl.edu/About.a spx
b (3
! . Author:
. Brian Fuchs

* National Drought Mitigation Center
| Ee - T UV

droughtmonitor.unl.edu
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1895 1902

Minnesota Precipitation: January-December
1895-2022
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Faster Warming in Winter, at Night, and With

Northward Extent

Total temperature change since 1895 M XS

aaaaaaaaaaaaaaaaaaaaa

+3.1°F +5.9PF

+1.9F +4.FF -0.6°F
Annual Average December June- August Highs
(through 2022) February Lows (through 2022)

(through 2023)



Average Dally Low Temperatures: 18883

How much average
daily winter low

temperatures changed
(December through

February), 1892023

m% DEPARTMENT OF
NATURAL RESOURCES

State Climatology Office




TEMPERATURE)

Minnesota Average Winter Daily Minimum
Temperatures (December through February,
M SRS 18962022)

State Climatology Office

14 Trend: +0.48F per decade

All data from NOAA and accessed as stateraged values via Minnesota Climate
Explorer
(https://arcgis.dnr.state.mn.us/ewr/climateexplorer/main/historigal



https://arcgis.dnr.state.mn.us/ewr/climateexplorer/main/historical

Loss of Extreme Winter Cold

Minimum Temperature For St. Louis; January

All graphs generated by Minnesota Department of Natural Resources, using temperature and precipitation data from NOAA.

20 -~ Minimum Temperature®F —@- 1895 to 2023 Trend: 0.59°F/ Decade
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| |

-30
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Trend of January Minimum Temperatures for St. Louis Co

From MNDNR Climate Explorer https://arcgis.dnr.state.mn.us/climateexplorer/main/historical



Loss of Extreme Winter Cold

Emerald Ash Borer
arrived in St. Paul in
2009 and Duluth In

2015. Greatly aided I
by human transport. L

Map of Emerald Ash Borer Status
courtesy MN Department of Ag




Loss of Extreme Winter Cold

m
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How cold is too cold for Emerald ash borer?

'ﬁif\ ~ “.,.f

Five percent of EAB larvae should die when temperatures re&¢I89 percent
at -10°F, 79 percent at20°F, and 98 percerghoulddie at-30° F.



Snow Depth Declining

NovemberMarch Snow Depth Statistics

Duluth
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Heavy Snow Increasing, Even as Winters War

Average Seasonal Heavy Snow Days (4+ inches) and
Statewide Average NovembeApril Temperature

9 25
M RATURAL REsoURCES i}
g 8 State Climatology Office ) 24
S 7 N/\. n
@) S _ 239
=6 1 ! 1]
25 I ) I 22 2
(D 4 M M =
;\ 21 8_
g3 20 §
! A0 |
: il | il .
* O * O A9 > O > O * O % O NF
S SIS SES S S S
SIS S M e S S S S
1 Duluth JInternational Falls
Em Rochester B St. Cloud
mm Twin Cities -o-Statewide Nov-Apr Avg Temps (F)

A Snow data from NOAA/NWS Cooperative Network, accessed via Applied Climate Information Systerig&@i®)dcis.rceacis.org).
A Temperature data obtained from NOAA via Minnesota Climate Exphitps:{/arcgis.dnr.state.mn.us/ewr/climateexplorer/main/historidal



https://xmacis.rcc-acis.org/
https://arcgis.dnr.state.mn.us/ewr/climateexplorer/main/historical

The Future???

CLIMATE CHANGE
TO THE YEAR 2000
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Early October Weather?

‘0

8 14 Day Temperature Outlook

Valid: November 14 - 20, 2023
Issued: November 6, 2023

N
@
Probability
(Percent Chance)
& Above Normal Below Normal
. 278 ' Leaning /~ [ 33-40% 33-40% [\ Leaning
A Above \ [ 40-50% " 40-50% [0 Below
- - 609 ear
- Aleutian Islands » (W 50-60% - Normay  50-60% -\
B : I 60-70% 60-70% [N :
R Above Likely . 70-50% [ 70-80% [ Likely
- i Above . 50 soo/o 80-90% N Below
~ o Fid . o
o O S
N e Above . 90-100% 0-100% I

11/13/2023 33



Early October Weather?
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