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average temperature rank: 12 months endlng September 2023 (Oct-Sep)

statewide anomaly from 1901 2000 avg: +0 3°F
statewide rank: 60th warmest/69th coldest

| l I

Coolest water year since 2010
j Cooler temperatures in fall/winter

Warm final quarter to the water
year

{
source: NOAA/NCEI nclimgrid (?

map: Colorado Climate Center/Colorado State University
map generated 10 October 2023

record 10th 20th 35th 35th 20th 10th record
coldest coldest coldest coldest warmest warmest warmest warmest

temperature rank out of 128 years (1896-2023)
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Statewide Average Temperature Rank (128

October 2022 - September 2023
years)

= Cool and snowy year by
recent standards across the
Intermountain West
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Colorado Average Temperature
October-September
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Average statewide temperature: 44.6 °F. Coolest in 13 years! Still above the 20t
century average
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Land & Ocean Temperature Percentiles Jan-Jul 2023
CaI endar year 2023 has NOAA'’s National Centers for Environmental Information
the potential to be
record-warm globally —
we are one of the few
cool exceptions in the

western US

Data Source: NOAAGIobalTemp v5.1.0-20230807

s Record Much Cooler than Near Warmer than Much Record
w\ Coldest Cooler than Average Average Average Warmer than Warmest
V Average Average
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precipitation rank: 12 months ending September 2023 (Oct-Sep)

I
statewide anomaly from 1901-2000 avg: +1.92 inches
statewide rank: 98th driest/31st wettest
[ |

~
U <Y Only the 318t wettest year
on record but...

Record wet in portions of
Weld, Morgan, Boulder,
Adams, Denver,
Arapahoe, Washington,
Elbert, Douglas, and El
— L ‘ Paso Counties

Drier than normal for San
Luis Valley

{ T
source: NOAA/NCEI nclimgrid e ’
map: Colorado Climate Center/Colorado State University
map generated 10 October 2023 ‘
T T I
record 10th 20th 35th 35th 20th 10th record
driest driest driest driest wettest wettest wettest wettest

precipitation rank out of 128 years (1896-2023)
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Statewide Precipitation Rank (128 October 2022 - September 2023

years) Colorado was part of
. A an area of cooler,
@ o - i wetter conditions over

the Intermountain West
and California

Meanwhile the

23rd \] v ”g,
40th
‘n
A/ Midwest was dry. High
33rd 35th » ?‘\ pressure conditions over
lr%

115th

84th 79t the Midwest may

g - o wo ST 7~ have helped to trap
. \ — 58th K 60th 81st

96th
| > some of our May/June
N - o Hk—\q moisture against the
c (,/ i '-m\\ eastern Rockies
' 7 L%
) <
- N

Driestlial %  NearNormal  :% [P wettest

Contiguous U.S. (Hover over a State) '@'

Precip:30.23" Rank:61st Wettest Anomaly:0.29" Mean:29 94"
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Colorado Precipitation
October-September

24.00 1 - r609.60 mm

22.00 in- — _ N ' . -558.80 mm

LR A
T RN A T

406 40 mm
J ~355.60 mm
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12.00 in- -304.80 mm

10.00 in T T T T T T T T T T T T 254.00 mm
1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015 2023

Statewide average: 20.02”. Wettest since 2017. Wet by recent standards, but not compared to the
80’s and 90’s
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Back in the cool and wet

Colorado statewide average temperature and precipitation, October - September

warm & dry
201%93‘
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2023 fairly similar to 2019 | : @ ¢ G
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cool & dry normal precip: 18.06" cool & wet
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size of points proportional to precip,
color shows temp
normals are 1991-2020

accumulated precipitation (inches) Colorado Climate Center/CSU

Data source: NOAA/NCEI Climate at a Glance
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Above, below, P Rank Above, below, or

Month Ll or near 20th Month near 20th century
(of 128 years) (of 128 years)
century avg? avg?
Oct 45t warmest near avg Oct 63 driest near avg
Dec 52nd coolest near avg Dec 20" wettest above
Jan | Sohcodlest | nearavg | Jan | t0hwetiest | muchabove |
Feb 61st driest near av
Feb 41st coolest below g
Mar 32nd wettest above
Mar 22nd coolest below
Apr 37t driest below
May 18t warmest above
May 22nd wettest above
L | o | evwettest | muchaboe |
st
Jul 21st warmest above Jul 35t driest below
[ A | f0nwarmest | michabore | | aug | sshwetest | nearawg
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daily records broken

Month HighmaxT HighminT LowmaxT LowminT Precipitation Snowfall
October 4 37 87 8 68 8
November 5 58 106 91 67 35
December 36 178 100 41 86 23
January 9 147 130 39 162 68
February 16 19 153 134 47 47
March 0 37 245 264 170 19
April 109 105 6 8 49 22
May 6 42 7 0 103 3
June 1 24 88 10 117 0
July 184 279 37 6 58 3
August 108 338 31 17 126 0
September 28 53 29 1 68 0
TOTAL 506 1317 1019 619 1121 228
warm records: 1,823 cold records: 1,638

https://www.ncdc.noaa.gov/cdo-
web/datatools/records
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A walk through water year 2023
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A snowy, cold winter and early spring

average temperature rank: 4 months ending March 2023 (Dec-Mar) precipitation rank: 4 months endlng March 2023 (Dec-Mar)
statewide anomi':xly from £901-2000 avT;:l-1°F statewide anomaly from 1901- 2000 avg: +1 65 |nches
statewide rank: 93rd warmest/36th coldest statewide rank: 118th driest/11th wettest
l I l I l
v

ﬂ ﬂ

A}
source: NOAA/NCEI nclimgrid g ‘ _h 2

map: Colorado Climate Center/Colorado State University 1Y
source: NOAA/NCEI nclimgrid

map generated 02 July 2023
1 I map: Colorado Climate Center/Colorado State University
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record 10th 20th 35th 35th 20th 10th record

coldest coldest coldest coldest warmest warmest warmest warmest _

record 10th 20th 35th 35th 20th 10th record
temperature rank out of 128 years (1896-2023) driest driest driest driest wettest wettest wettest wettest

precipitation rank out of 128 years (1896-2023)
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The incredible cold front on December 21, 2022

Temperature and Dewpoint for Christman Field (FCCO01)

Christman Field, Fort Collins Dec 21, 2022

60

Temperature

Dropped 18.9°F in 5 minutes and
38.7°F in 15 minutes — fastest
temperature drops in the record of
the station (back to 1997)

40

20

| Ll

Dewpoint

Temperature (°F)

-20
21. Dec 04:00 08:00 12:00 16:00 20:00 22. Dec

— Temperature = — Dewpoint

Highcharts.com
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The incredible cold front on December 21, 2022

CoAgMET stations
throughout eastern
Colorado show
extremely fast drops
in temperature, from
the 40s and 50s in the
afternoon to below
zero a few hours later

Temperature (deg F)

21 December 2022 frontal passage at eastern Colorado CoAgMET stations
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High-resolution data from Akron USDA

Temperature and Dewpoint

50 —— temperature
451 —— dewpoint
40
354
LL 301
25
20
15 %
10
21 2|0:53 21 210154 21 2I0:55 21 2'0:56 21 2|0:57 21 2l0:58 21 2'0:59 21 2|1 :00 21 2]1:01 21 2I1:02
Pressure

(figure courtesy Megan Franke,
data courtesy of David Poss)

Temperature dropped 11°F
in 30 seconds and 14.7°F in
one minute!

COLORADO CLIMATE CENTER




N ovem be r- CoAgMET/Northern Water daily minimum temperature (F):‘vzz Dec‘2022 .
February: A == ECION P e
Cold Winter [ b P e, N

1868 .3

i
® "o

blde?

— -17.1
[ -16.7 @
-12,215-5 o

Some of the lowest | 7 1 e , -
temperatures came just B ™ +

before Christmas

The Fort Collins 5| ;. L %

weather station had its 3 o N .13.91:5.9 o 0A0e
lowest recorded wior 1 o D_r-lg-s.f‘.l'.‘l:.s,

temperature (deg F)

temperature of the 215t ' v 5 [ TR : A : ‘ ;
century: -17 °F e |




N Ove m be r CoAgMET/Northern Water daily minimum temperature (F): 31 Jan 2023
February: A == ——p

@
-15.1
@ -14.2-16.6

Cold Winter R e e

The Hayden and
Cowdrey CoAgMET

stations reached their
stations’ thermometer
limits on January 31st,
2023

temperature (deg F)




N Ove m be r_ COAgMET/Northern Water daily minimum temperature (F):J23 Feb ‘2023 |
February: A
Cold Winter

More winter cold the 4t
week of February, but

not as far south or west

Taylor Park Reservoir
-33 °F on March 28th!

temperature (deg F)




Snow Water Equivalent Percent of POR Average April 1st, 2023

Snowpack on
April 1 — above
average in all
basins
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Snow Water Equivalent Percent of POR Average May 1st, 2023

Snowpack on
May 1 — above
average in all
basins except the
Arkansas

Coll |
| .coodang—=" \JT*
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CoAgMET/Northern Water daily maximum temperature (F): 11 Apr 2023

Record

Warmth in
Aprill

«  Over 90 degrees in NE
CO. Fort Collins did not
equal its April 11t
temperature for over two
months
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Snow Water Equivalent,
Water Year Peak

Maximum Rank (POR) 2023

Peak snow water
equivalent —
ranking among
years

A top-10 snow year
at most stations
west of the divide,
with even some ¢
record-breakers

Maximum Rank (POR)
.
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[1=30

QO Observation missing
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e ,I data or low variability excluded [
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=S
USDA Natural Resources
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_ United States Department of Agriculture
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Created 8-21-2023
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Snowpack accumulation was especially huge at lower-elevation sites

Columbine Pass, on the Uncompahgre Plateau at ~9200 ft,
destroyed their previous record SWE

SNOW WATER EQUIVALENT AT
COLUMBINE PASS

Reset Range Link to data: CSV / JSON

Peaked at 46” of SWE T e Pesk SWE

Current as of 08/21/2023:
% of Medlan - N/A%

% Medlan Peak - N/A% Median (POR)

40 E:rycse:(llr:;e_ r:iglan Peak - 151 . . M_edian ('91-'20)
Previous high was oot Shading
36.7” in 1993 — 2023
€ (data since 1987) -
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g 2018
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% 20 015
= 2014
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0 2011
10 2010
. L
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—_—
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ELK RIVER (CO) NEAR MILNER

Universal Time (UTC)

This led to some flooding on the
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Then the rains came to eastern Colorado

precipitation (inches)
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Then the rains came to eastern Colorado

PRISM and CoCoRaHS month-to-date precipitation, US Drought Monitor through 5:00am MST Fri 30 June 2023

June 2023

precipitation (inches)

data: PRISM Climate Group, Oregon State University; CoCoRaHS &‘@(a
map: Colorado Climate Center/Colorado State University A
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Then the rains came to eastern Colorado

PRISM and CoCoRaHS month-to-date precipitation, US Drought Monitor through 5:00am MST Mon 31 July 2023

But in SW
Colorado,
in July it
dried out...

precipitation (inches)

data: PRISM Climate Group, Oregon State University; CoCoRaHS
map: Colorado Climate Center/Colorado State University
- I

pa —
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Then the rains came to eastern Colorado

PRISM and CoCoRaHS month-to-date precipitation, US Drought Monitor through 5:00am MST Thu 31 August 2023

precipitation (inches)

\

data: PRISM Climate Group, Oregon State University; CoCoRaHS
map: Colorado Climate Center/Colorado State University
1

——
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Then the rains came to eastern Colorado

PRISM & CoCoRaHS total precipitation since May 1 through 5:00am MST 31 July 2023 M ay'J une-

July 2023
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precipitation (inches)

data: PRISM Climate Group, Oregon State University; CoCoRaHS
map: Colorado Climate Center/Colorado State University
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May-June-July-August 2023

precipitation rank: 4 months ending August 2023 (May-Aug)

L I —
statewide anomaly from 1901-2000 avg: +1.43 inches
statewide rank: 106th driest/24th wettest

Record wet May
through August for
a large part of
northeast Colorado

source: NOAA/NCEI nclimgrid
map: Colorado Climate Center/Colorado State University
map generated 11 September 2023

record 10th 20th 35th 35th 20th 10th record
driest driest driest driest wettest wettest  wettest wettest

precipitation rank out of 129 years (1895-2023)
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May-June-July-August 2023

locations where May-June-July-August 2023 was the wettest 4-month period on record

Wettest 4-month
period on record for

q the areas shown
] here

Bl

source: NOAA/NCEI nClimGrid
Colorado Climate Center/Col

ap: orado State Universit:
ap generated 10 October 2023

33
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Snow Water Equivalent Percent NRCS 1991-2020 Median April 1, 2023, end of day

Snowpack on
April 1

Percent NRCS 1991-2020
Median

I > 200%
I 175%
[ 150%
[ 125%
1 100%
C_175%
[ 50%
[ 25%
I <0%
[—1 Nobasin value ||
O Observation Missing
O Median is zero
® Median missing
Watershed Boundaries

— State Watersheds of
— 5 rl b7 ol
USD Natural Resources N Miles
P Conservation Service 0 10 20 40 60 80 100
United States Department of Agriculture Created 8-21-2023
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April-July
streamflow

4 month Adjusted Volume -
Observed

Percent NRCS 1991-2020
Median

April 1, 2023 through July
31,2023

i N =150%

| [ 130% - 149%

{§ 1 10%-129%

[ 90% - 109%

[ 70%- 89%

[ 50% - 69%

I < 50%

[ No basin value

Watershed Boundaries

— Region (2-Digit HUC)

— Subbasin (8-Digit HUC)

ONRCS ez,

1-2¢

Ereated 10
Ereated 10

B 7 =Y
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USGS 09163500 COLORADO RIVER NEAR COLORADO-UTAH STATE LINE
(Drainage area: 17849 square miles, No. of years of record: 71 - 72 years)

10.0
- [0 Cumulative flow between daily 25th and 75th percentiles
E 9 —  Cumulative streamflow of daily median
" - Lowest observed cumulative flow (2002)
‘g 8.0 — Highest observed cumulative flow (1984)
% - Observed cumulative flow (2023)
o
m ? .0
-
=
— 6.0
E
s 5.0
=
o
= 4.0
=
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5 3.0
[7s]
L
A 2.0
-+~
=
2 1
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0 — 1 1 1 1 1 1 1 1 1 1
OcT NOY DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
& USGS WaterWatch 2023

Last updated: 2023-10-11

COLORADO CLIMATE CENTER




Colorado’s reservoirs refilled nicely...

Lake Granby Level 10/08/2023
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Colorado’s reservoirs refilled nicely...

Blue Mesa Reservoir Level 10/08/2023
105 Percent of 1981-2021 Average
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Q0 — Current Data
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But Powell and Mead will need a lot more than one snowy year

Lake Powell Level 10/08/2023
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Seasonal Water Balance Over Heavily Agricultural Areas

Growing Season Water Balance (P/PET) Percentiles

September 30, 2023
.. . ® 98+
» Precipitation was above R ® 9597
average and evaporative ® 9184
8908758 50 @ 8190
demand was below e %Zg = o 7180
O 31-70
average for eastern CO 40°N ' gn%l o
» This was a good thing for TR g 20
most agricultural — ol : ® 35
operations in our semi- 9N e ® <
arid state ‘ o L T
¢ 739 —
« The west slopes were W T gTT
. cnn pnri Ve
much hotter and drier 38" N N 01092,
than normal over summer, 13 ‘
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. . . . . 018079 ne01
irrigation supplies 37° N fat 8 \
)
r{ ! s'}

109°W 108'W 107°W 106°W 105°W 104'W 103 W 102 W
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Seasonal Water Balance Over Heavily Agricultural Areas

Lucerne Growing Season Water Balance

Olathe Growing Season Water Balance
September 30, 2023

: , September 30, 2023
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Summer Heat and Evaporative Demand

average temperature rank: 3 months ending September 2023 (Jul-Sep)

1 1
statewide anomaly from 1901-2000 avg: +2.7°F
statewide rank: 8th warmest/122nd coldest

[ 12-week EDDI categories for October 1, 2023

st . | L B

1

source: NOAA/NCEI nclimgrid 120°W 110°W 100°W 90°W 80°W 70°W
map: Colorado Climate Center/Colorado State University
map generated 10 October 2023

I I Drought categories Wetness categories

— — CACOMNCT ) e cvo v

record 10th 20th 35th 35th 20th 10th record 100% 98% 95% 90% 80% 70% 30% 20% 10% 5% 2%, 0%
coldest coldest coldest coldest warmest warmest warmest warmest
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90-Degree Days in Water Year 2023
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Record Hall

Storm chaser Dan Fitts collected a
record large hailstone near Yuma, CO
on August 8, 2023

While the stone lost a lot of size
before its official measurement, the
high quality photographs were enough
to cement this stone as the new
record (5.25”)

Read more in the full report at:
https://www.ncei.noaa.gov/monitoring-
content/extremes/scec/reports/202309

26-Colorado-Hailstone.pdf
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Colorado PRELIMINARY severe thunderstorm and flood/flash flood reports, 2023
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2023: a hail of a year in Colorado

Number of reports in Previous most
2023 in Colorado

1” or greater 796 561 (2018)
2” or greater 176 91 (2018)
3” or greater 37 12 (2019)
4” or greater 15 5 (2005)

*NOTE: 2023 data are preliminary and subject to confirmation and revision
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Water Year 2023 Notable Events

Dates _______ |Descripion

December 21-23rd, 2022

January 31st, 2023
February 23, 2023
April 2023

April 12-13th 2023
May-July 2023

June 21, 2023
July 31st, 2023
August 8t 2023

July-September, 2023
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Christmas week cold front sets record low temps across
eastern Colorado

CoAgMET stations in Routt and Jackson County reach -40 °F
Another major cold front. Temps -15 °F or lower

Peak snowpack values 150-190% of normal in San Juan
Mountains

Record heat wave jump-starts snowmelt

Wettest three-month period on record for portions of urban
corridor and eastern plains

34 tornadoes were observed in Washington County; a major
hailstorm hit Red Rocks causing nearly 100 injuries

Maijor flash flooding in Fort Collins and Wellington (4+” of
rainfall in two hours)

New record diameter hailstone (5.25”), first EF-3 tornado in
Yuma County in modern records

Hot and dry across western Colorado with some areas (such as
the southern San Luis Valley) seeing record hot conditions




Recap of Colorado’s water year 2023

« Relatively cool overall (in contrast to nearly everywhere else on the planet)

« Avery big year for snow in Colorado’s mountains, especially toward the west
side of the state

« Widespread heavy rain in eastern Colorado during May-August with an
active severe weather season

« Streamflows were good, reservoirs recharged within Colorado — but not
nearly enough water to solve the larger problems in the Colorado River
system

A poor monsoon season and warm temperatures in western Colorado dried
out soils and surface conditions to begin water year 2024

COLORADO CLIMATE CENTER




48

: COLORADO STATE UNIVERSITY ‘ %2 COLORADO CLIMATE CENTER

8 Providing information and expertise on Colorado's complex climate

Thanks, and let’s keep in touch!

Russ Schumacher - Colorado State Climatologist — russ.schumacher@colostate.edu
Becky Bolinger — Colorado Assistant State Climatologist — becky.bolinger@colostate.edu
Peter Goble - Service Climatologist — peter.goble@colostate.edu

Lane Simmons — COAgMET Manager - lane.simmons@colostate.edu

Nolan Doesken —-State Climatologist Emeritus — nolan.doesken@colostate.edu

Alistair Vierod — COAgMET Tech/Analyst - alistair.veirod@colostate.edu
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