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Bottom Line Up Eront

Record Low Snow Pack

Snow water equivalent (SWE) 1.5 inches which is peak
of the season

4.5 inches of SWE at peak season is normal
Drought status currently D1 Moderate Drought
If trend continues expansion of drought expected

Weather Outlooks

Below normal precipitation and above normal
temperatures
River Forecast Model run 3/27/2024
30% Chance of Refill under normal conditions
65% Chance of Refill under dry condition
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Setting Up Current Conditions

Heavy rain in September removed severe drought
classification

Two to 3 inches of rain late December melted frost. A large
percentage of rainfall runoff moved through the basin

Late March snow storm brought 1-2 inches of SWE

Drought conditions
Moderate drought (D1) classification in the basin

Currently observing second lowest snow fall season
1.5 inches of SWE average across the basin

Frost depth as of 4/4/2024 was 15 inches and
decreasing -
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2024 \Water Year Precipitation

Starting Oct 2023

Precipitation near normal

Historically low snowfall

Current snow water equivalent is 20-30% of
normal

* Many years of record show zero snow depth by April 15t

Drought could rapidly intensify if we see below

___normal precipitation |
— ——— ———
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Two Year Precipitation VieW: oct2023 pr2024

Accumulated Precipitation - BRIMSON 25, MN

s navigation tools above and below chart to change displayed range; green black diamonds represent subsequent/missing values
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Precipitation (inches)
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Accumulated Precipitation - BRIMSON 25, MN

Click and drag to zoom to a shorter time interval: green/black diamands represent subsequent/missing values

April 4

2023-24 daily: 0.00
2023-24 accumulation: 15.31
Normal: 12.50
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Cloquet River nr Brimson, CSAH44 (04012001)
2023-9-20 to 2024-1-26
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Reservoir Response to Rajinfall/Snowmelt
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Precipitation Departure {inches)

Accumulated Precipitation Departure from Normal

Creen/black diamonds represent subsequent/missing values

Thursday, Agr 4, 2024

o BRIMSON 25, MN:Precip Dprt: -3.45

© TWO HARBORS 7NW, M Precip Dprt: -1.54
TWO HARBORS, MN:Precip Dprt: -3.97

 DULUTH INTL AP, MN:Precip Dprt: -1.19

Apr 10 Apr 24 May 8 May 22 Juns Jun1§ Ju3 Jut7 Jur3 Aug 14

Aug 28 Sepll Sep 25 Oct9 0ct 23 Nov b Nov20 Decd Dec 18 Janl Jen 15 Jn2% Feb 12 Feb 26 Mar 11 Mar 25

(Click to hide/shaw lines)

= BRIMSON 25, MN:Precip Dprt == TWO HARBORS 7NW, MN:Precip Dprt

TWO HARBORS, MN:Precip Dprt = DULUTH INTL AP, MN:Precip Dprt
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Modeled Snow Water Equivalent forecasted for 2024 April 4, 16:00 UTC
86.9 mi

Inches of water
equivalent

[_] Not Estimated

Elevation in feet
> 13124
- to 13124
4 to 8203
2024 April 4,16:00 UTC to 3281
Modeled Snow Water Equivalent

< 3



Snowfall Departure (inches)
.

-

Accumulated Snowfall Departure from Normal

Green/black diamonds represent subsequent/missing values

Thursday, Apr 4, 2024

—

o BRIMSON 25, MN:Snaw Dprt: -24.8
# DULUTHNTL AP, MN:Snow Dprt: -42.7
TWO HARBORS 7MW, MN:Snow Dprt -27.2
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Snowfall deficits this season

Mar 25

Aorl

Fowered by ACIS
#




Accumulated Snowfall - BRIMSON 25, MN

Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values

70-

April 4
2023-24 daily: 0.0

2023-24 accumulation: 36.7
Normal: 63.5
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Click to Plot/Remove Years of Interest (number of missing days in parentheses) Resort table by year
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1951-52: - (187) 1960-61: - (186) 1948-49:0.0 (155) 1873-74: 0.0 (155) 1985-86: 0.0 (120) 2002-03: 444 2016-17:57.5 2019-20:71.3 1896-97:89.8 (2)
1952-53: - (186) 1961-62: - (186) 1948-50: 0.0 (155) 1874-75:0.0 (131) 1999-00:28.7 2007-08: 48.3 2001-02: 569 (1) 2004-05:72.7 (30) 2022-23.105.3
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1956-57 - (186) 1967-68: - (167) 1969-70: 0.0 (155) 1961-62: 0.0 (139) 1967-66:39.0 (3) 2009-10: 53.4 1992-93: 664 2003-04: 837
1957-58. - (1686) 1978-79: - (186) 1970-71: 0.0 (152) 1962-83: 0.0 (193) 1986-87:39.5 (1) 1996-99: 34.0 (1) 2010-11:66.8 (1) 1993-94: 83.8

Third Lowest ranked snowfall at Brimson




Accumulated Snowfall - DULUTH INTL AP, MN

Click and drag to zoom to a shorter time interval; green /black diamonds represent subsequent/missing values

100-

Snowfall (inches)

10-

May 20
2023-24 daily: missing

2023-24 accumulation: 38.7
Normal: 90.2

Second lowest ranked snowfall at Duluth
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Click to Plot/Remove Years of Interest (number of missing days in parentheses) Resort table by year
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2023-24:38.7(59) 2014-15:49.2 1990-91:63.8 1973-74:73.3 2015-16: 814 1924-55: 91.0 1981-82: 95.7 1950-51: 1091 2013-14:131.0

1967-66:39.3 1967-88: 53.8 2009-10: 65.8 2008-09:73.6 1953-54:83.6 1994-95: 912 1982-83: 96.5 2003-04:1099 1949-50:131.8
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Snowfall (inches)

Total Snowfall Jul 1 to Jun 30 - DULUTH INTL AP, MN
Use navigation tools above and below chart to change displayed range
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North Central River Forecast Center

Ranked Simulated Snow Water Equivalent
Valid for 03/04/2024 12 GMT

North Central River Forecast Center

PRanked Simulated Snow Water Equivalent
Valid for 04/01/2024 12 GMT
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U.S. Drought Monitor April 2, 2024

Duluth, MN WFO o gt o 4 2020

Drought Conditions (Percent Area)

Current

Last Week
03-26-2024

3 Months Ago
01-02-2024

Start of
Calendar Year
01-02-2024
Start of
Water Year
09-26-2023

One Year Ago
04-04-2023

Intensity:
|:| Mone - D2 Severe Drought

L]
|:| D0 Abnormally Dry - D3 Extreme Drought ‘ 11C1< fO r
[ |01 Moderate Drought [l D4 Exceptional Drought _—
The Drought Monitor focuses on broad-scale conditions. =
Local conditions may vary. For more information on the Ll I I 1( tO NWS

Drought Monitor, go to https:#droughtmonitor. unl eduw/About aspx

e Duluth

Drought
Discussion

droughtmonitor.unl.edu

https://droughtmonitor.unl.edu/data/png/current/current wfodlh trd.pn



https://www.weather.gov/media/dlh/DGT/DGT_DLH_03302024.pdf
https://droughtmonitor.unl.edu/data/png/current/current_wfodlh_trd.png
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U.S. Drought Monitor

Duluth, MN WFO
* D1 Moderate drought
conditions present
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U.S. Drought Monitor Class Change - Minnesota
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https://droughtmonitor.unl.edu/CurrentMap.aspx
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Weather Outlook

Near-term
* Mixed precipitation 4/7 thru 4/9

Expecting less then 2 inch
» Above normal temperatures expected
through most of April

Minimum temperatures above freezing the week of 4/7 will
melt remaining snow

3-Month Forecasts April thru June

Leaning towards above normal temperatures

Equal chance of above or below normal precipitation




168-Hour Day 1-7 QPF

Valid 12Z Fri Apr 05 2024
Thru 12Z Fri Apr 12 2024
Issued: 1024Z Fri Apr 05 2024
Forecaster: WPC
DOC/NOAA/NWS/NCEP/WPC
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Near-te
6-10 Day Temperature Outlook

y_ .

Valid: April 10 - 14, 2024
Issued: April 4, 2024

8-14 Day Temperature Outlook

Valid: April 12 - 18, 2024

Issued: April 4, 2024
Below Normal
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Valid: April 10 - 14, 2024
Issued: April 4, 2024

6-10 Day Precipitation Outlook

NOAA

8-14 Day Precipitation Outlook

Valid: April 12 - 18, 2024
Issued: April 4, 2024
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Monthly Temperature Outlook &

Valid: April 2024
Issued: March 31, 2024 cpc.ncep.nodaa.gov

Probability

(Percent Chance)

Above Near Below >
Normal Normal Normal - -~

Leaning s [ 33-40% [ 33-40% ] 33-40% }Leaning

Above \ [ 40-50% [ 40-50% [N 40-50% Below

B 50-60% [ 50-60%
Equal
: 60-70% 60-70% ;
Likely = ’ Chances = ) Likely
Above I 70-80% ] I 70-30% Below
B 50-90% I 80-90%
B 20-100% B ©0-100%

Confidence in above normal temperatures



Monthly Precipitation Outlook

Valid: April 2024
Issued: March 31, 2024

] e /Equal %
Equal l ' ces

/ | "

. Equal 'd Probability ' Equal
Chances (Percent Chance) Ch aoyces

Above Near Below
Normal Normal Normal - -~

Leaning / [ 33-40% [_133-40% [ 33-40% }Leaning

Above \ [ 40-50% [ 40-50% [N 40-50% Below

I 50-60% I 50-60%
AN Equal
A B 60-70% I 60-70% .
5T oo Chances °° Likely
Above \ HEM 7oso% — [ 70-80% Below
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I ©0-100% B 90-100%

No strong signal of above or below normal precipitaiton



Seasonal Temperature Outlook &

Valid: Apr-May-Jun 2024
Issued: March 21, 2024 cpc.ncep.noaa.gov

Probability

(Percent Chance)
Above Near Below ™
Normal Normal Normal - -

Leaning /[ 33-40% []33-40% [ 33-40% Leaning
Above \_ [ 40-50% [ 40-50% [T 40-50% Below
B 50-60% [ 50-60%

: 60-70% ;
Likely = " : Likely
Above N HEM 70-80% [ — -80% Below

B 80-90%
B ©0-100% I 90-100%

Continued high confidence in above normal temperatures



Seasonal Precipitation Outlook &%

Valid: Apr-May-Jun 2024
Issued: March 21, 2024 cpc.ncep.nodaa.gov
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April-May-June Seasonal Outlook shows equal chance



7 Day Forecast for Brimson, MN

Three Category Temperature Outlook

Normal Maximum Temperature: 62
Normal Minimum Temperature: 37

® Above 59%
Normal

@ Below 0,
Normal 8 A)
Near 0
Normal 33 /o

Select Lead v

Seasonal Outlook
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https://www.cpc.ncep.noaa.gov/products/predictions/long_range/interactive/index.php

Hydrologic Outlook - Refill

» 30% Chance of Refill Under Normal Condition
refill rules. ***Reservoir is currently around 3
feet higher than normal draw down elevation.

* 65% Chance of Refill under Dry Condition refill
rules
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Chances of Exceeding River Volume at Cloquet River at Fredenberg 1NNW-Island Lake (ILRMS
Forecast for the period 03/31/2024 - 05/31/2024
This is a conditional simulation based on the conditions as of 03/04/2024

O If Island Lake was drawn

down to 1158.11 feet which is
full drawdown.

275,000

250,000

225,000 1

200,000 ;
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150,000 - -& Conditional Simulation

- Historical Simulation
125,000 -

Volume (AC-FT)

Fill + Outflow Below 116700 AC-FT
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75,000
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25,000

0
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Volume (AC-FT)

300.000 1

275,000 1

250,000 1

225,000 1

200,000 1

175,000 -

150,000 -

125,000 -

100,000

75,0001

50,000 1

25,000

Chances of Exceeding River Volume at Cloquet River at Fredenberg 1NNW-Island Lake (ILRMS)
Forecast for the period 04/01/2024 - 06/01/2024
This is a conditional simulation based on the conditions as of 03/27/2024

Since Island Lake’s pool .
elevation was 1160.6 on i
April 1* there is around 3 ~
feet extra volume in the 5
reservoir. We need to
= -4 Conditional Simulation

subtract that volume

Fill + Outflow Below 116700 AC -FT

- Historical Simulation

1
1

-3 feet of volume 15350 AC F
=101,350 AF

99% 98% 95% 90% 80% 70% 60% S50% 40% 30% 20% 10% 5% 2% 1%

Exceedance Probability




Chances of Exceeding River Volume at Cloquet River at Fredenberg 1NNW-Island Lake (ILRMS)
Forecast for the period 04/01/2024 - 07/15/2024
This is a conditional simulation based on the conditions as of 03/27/2024
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2023-24 Weather/Hydro Outlook -

Summary
Emerging Drought - Di(Moderate Drought) present in the
basin
Record low is driving the refill forecast

Normal SWE at peak of the season is 4.5 the peak this
season was 1.5 inches after late March snow storm

Fall and winter rain has helped soil moisture however most
rainfall runoft has moved through the basin

After 2-3 inches of rain in late December we briefly lost
frost. There was runoff from that rain on frost event that
has moved through the basin.

15 inches of frost as of 4/4/24 is decreasing rapidly



https://www.weather.gov/images/ncrfc/data/swe/SWErank_ncrfc.png

Resources

* https://www.weather.gov/media/dlh/DssPacket.pdf

* https://cpc.ncep.noaa.gov

* https://www.wpc.ncep.noaa.gov/gpf/dayi-7.shtml

 https://prism.oregonstate.edu/comparisons/drought.php

e https://www.nohrsc.noaa.gov/interactive/html/map.html

* https://www.weather.gov/dlh/drought page

» weather.gov/forecastpoints

| ° https://weather.gov/mpx/islandlake
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https://www.wpc.ncep.noaa.gov/qpf/day1-7.shtml
https://prism.oregonstate.edu/comparisons/drought.php
https://www.nohrsc.noaa.gov/interactive/html/map.html
https://www.weather.gov/dlh/drought_page
weather.gov/forecastpoints
https://weather.gov/mpx/islandlake

