Colorado Climate Center —
WATF Climate Update

Peter Goble, Service Climatologist
Water Availability Task Force
July 23, 2020

Ry COLORADO ATMOSPHERIC SCIENCE
HCLIMATE “ COLORADO STATE UNIVERSITY

CT° BN




COLORADO
CLIMATE
CENTER

2020 Water Year To Date

temperature, precipitation,
standardized precipitation index




Above,

Statewide Average Temperature Rank (of 126 years) June 2020 T Rank
below, or
(of 126 years) .
near avg?
Y & e
[ Oct 31 coolest much below
Nov 39t warmest above
Dec 25t warmest above
Jan 26" warmest above
Feb 471 coolest average
Mar 14t warmest above
Coldest- +%  NearNomal %% -Warmest “L"“‘ ‘1‘"1 ,- Apr 58th warmest average
Contiguous U.S. @ May oth warmest much above
Temp: 70.3°F Rank: 24th Warmest Anomaly:1.6°F Mean: 68.5°F
. th
June was warm, and particularly, warm early Jun 16™ warmest much above
: . Jul
We had record hot and windy conditions on the
Aug

eastern plains to start the month
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Colorado - Mean Temperature
April-June 2020 Percentile
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Colorado - Mean Temperature
June 2020 Percentile
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Departure from Normal Temperature (F)
7/1/2020 - 7/21/2020

Generated 7/22/2020 at HPRCC using provisional data.
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NOAA Reg

ional Climate Centers

Not unusual for July to be
warmer than the 1981-
2010 normal, but this has
been the warmest July
since 2012 for much of
the eastern plains.

Western CO was warmer
in July 2018, but the
recent consistency of
warmer than normal
conditions has been
concerning




Statewide Precipitation Rank (of 126 years) ) June 2020

om ) s ps
T Oct 40" driest below
o Nov 52nd wettest average
15th
' Dec 418t wettest above
i Jan 33 driest below
poaan | o3tst f Feb 60" wettest average
| oo Mar 55t driest average
Apr 8th driest much below
Driest‘i'fn <%  NearNomal T4 -Wettest ) ~ 4
' th qri
Contiguous U.S. @ May 18" driest below
Precip:2.7" Rank:39th Driest Anomaly:-0.2" Mean: 2.9" v i 531 driest average
Jul
Colorado is being slowly worn down by dry
conditions Aug
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Colorado June 2020 Precipitation
as a Percentage of Normal

June gave us a mix for
precipitation, but most of
the state leaned dry
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Colorado Water Year 2020 Precipitation
as a Percentage of Normal
October 2019 - June 2020
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awy_jun20_co
Precip as % of normal
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North central CO continues
to be the luckiest part of the
state for 2020, particularly
in the boulder area. This is
the same spatial pattern
from the end of the snow
season




Colorado Month to Date Precipitation
1-21 July 2020
Ending 5AM MST

Above average MTD
moisture for most of the
Arkansas River Valley, but is
it enough to mitigate

01_21jul20 preexisting drought impacts?
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Data from PRISM Climate Group
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30-day SPI: 2020/06/20 - 2020/07/19

-

Data from High Plains Regional Climate Center and ACIS
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Record dry late

June/early July for
Akron

http://climate.colostate.edu/~drought/spi.html
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http://climate.colostate.edu/~drought/spi.html

90-day SPI: 2020/04/21 - 2020/07/19
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Data from High Plains Regional Climate Center and ACIS
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http://climate.colostate.edu/~drought/spi.html



http://climate.colostate.edu/~drought/spi.html

6-month SPI: 2020/01/19 - 2020/07/19
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Data from High Plains Regional Climate Cen.ter and ACIS
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http://climate.colostate.edu/~drought/spi.html
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http://climate.colostate.edu/~drought/spi.html

12-month SPI: 2019/07/20 -

2020/07/19

Data from High Plains Regional Climate Cen.ter and ACIS
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Our state hasn’t caught a

big break since spring
2019.

http://climate.colostate.edu/~drought/spi.html
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http://climate.colostate.edu/~drought/spi.html
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Drought

National Drought
Colorado Drought
Flash Drought?




U' S' Droug h t M On i tor (Relea‘sjel;?fgr:dg;, 3u(r)121(8?, 2020)

e

¥ Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[ None

[] DO Abnormally Dry
[] D1 Moderate Drought
] D2 Severe Drought
I D3 Extreme Drought

s

Author:

Richard Tinker W D4 Exceptional Drought
CPC/NOAA/NWS/NCEP
The Drought Monitor focuses on broad-scale conditions.
o Local conditions may vary. For more information on the
e Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx

// T . ?:5:.7 - | USDA *‘w; AT ‘*@

-« f S 4
C a o ) et -
inamn C droughtmonitor.unl.edu
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U.S. Drought Monitor July 21, 2020

(Released Thursday, Jul. 23, 2020)

Colorado Valid 8 am. EDT

Drought Conditions (Percent Area)

None [ D0-D4 |D1-D4 | D2-D4 inxZsZ St}

Curmrent 295 | 97.05 | 73.99 | 60.34 | 31.77 | 0.00

Last Week

07442020 464 | 9536 |70.20 | 57.84 [ 36.91 | 0.00

3 Months Ago
04-21-2020

Start of
Calendar Year | 31.72 | 68.28 | 51.19 | 20.11 | 0.00 | 0.00
12-31-2019
N Start of
Water Year | 30.14 | 69.86 | 27.53 | 0.00 | 0.00 | 0.00
10-01-2019

3326 | 66.74 | 53.58 | 28.51 | 0.00 | 0.00

One YearAgo | 9593 | 307 | 0.00 | 0.00 | 0.00 | 0.00

07-23-2019
l Intensity:
:] None |:| D2 Severe Drought
|:| D0 Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought [l D4 Exceptional Drought
- 1] g p g
The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:/droughtmonitor.unl.edu/About.aspx

Author:
Richard Heim
NCEI/NOAA

ey

droughtmonitor.unl.edu
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U.S. Drought Monitor Class Change - Colorado
1 Month

July 21, 2020
compared to
June 23, 2020
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- 5 Class Degradation
- 4 Class Degradation
l:, 3 Class Degradation
l:, 2 Class Degradation
l:l 1 Class Degradation
l:’ No Change

l:l 1 Class Improvement

l:l 2 Class Improvement
- 3 Class Improvement

- 4 Class Improvement
droughtmonitor.unl.edu | I 5 ciass mprovement
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Improvements in SE CO
Degredations in NE CO

Steadily bad in W CO




3-month EDDI categories for July 16, 2020

45°N —

40°N —

35°N —

30°N —

25°N —

120°W 110°W 100°W 90°W 80°W 70°W

Drought categories Wetness categories

ED4 EDS3 ED1 | EDO EWO EW2 EW3 EW4
100% 98% 95%  90% 80% 70%  30% 20% 10% 5% 2% 0%
(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

Generated by NOAA/ESRL/Physical Sciences Laboratory
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Map for Jul. 19, 2020
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Vegetation Condition

l Extreme Drought B Very Moist
[l Severe Drought Il Extremely Moist
I Moderate Drought Out of Season
Pre-drought stress Il Water
Near Normal I Other Landcover

Unusually Moist

Zoom to a region




Burlington Growing Season Evaporative Demand

July 17, 2020
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http://climate.colostate.edu/~drought/et.php
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Olathe Growing Season Evaporative Demand Olathe Growing Season Water Balance
July 17, 2020 0: . lJuIy 17, 20?0
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http://climate.colostate.edu/~drought/et.php
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Growing Season Water Balance (P/PET) Percentiles

July 17, 2020
41° I I I I Water balance
13 16 %—-— (P/PET) from
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40° N 16 38 | ® 098< recovery in the
f 2 ® 95-98 Arkansas River
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07/16/2020
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Top 10cm Soil Moisture Drought Category
07/16/2020
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Top Meter Soil Moisture Drought Category

07/16/2020
41°N - — 1 T
Recent rains in SE CO have f
recharged shallow soil moisture
profiles, but if we dig deeper we L E
still see much of the state is 40 N f i
hurting
Dark red = drier than 2002, 30° -
2012, 2018 9N
. L]
38° N g
37" N - .
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USD United States . .
- Topsoil Moisture

Percent Short to Very Short
Week Ending - July 19, 2020
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48 States Top ## - Percent Short to Very Short
Short to Very Short 40 [Bottom ##] - Change from Last Week
Change from Last Week +4 Data obtained from USDA National Agricultural Statistics Service weekly Crop Progress reports.
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Outlook

Next 7 days
CPC Outlooks
Monsoon Progression
Precipitation Projections

ENSO setup for fall




NOAA 7-
day
precip
forecast

Quite the
QPF this
week,
though it is
more bullish
than the
American
models

Flash flood
potential

WPC FORECAST PRECIPITATIONFSIEgAFSs]) IIQISZEBAZEDEQ?’?FZJEI% §§0730/1 200v168 [,Tnl\crs]t\
http://schumacher.atmos.colostate.edu/weather/real_time/hpc_qgpf 168h_imw/hpc_qpf 168h_imw.gif
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Red line - historical average daily dewpoint (1949-2019)
Blue line - 2020 average daily dewpoint value.

Phoenix Sky Harbor Avg. Daily Dewpoint Tracker
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2 Clearly some monsoonal precipitation patterns
1. . .

i: beginning to take shape

0 2 \

0:25 2L 27 T uul 23 2020 /. . N Clear monsoonal pattern this week
0. Thru 12Z Thu Jul 30 2020 . ~

0. Issued: 0857Z Thu Jul 23 2020

Forecaster: WPC
DOC/NOAA/NWS/NCEP/WPC
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8-14 day outlook

OR BE
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Seasonalouﬂo%k
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v

Seasonalouﬂo%k

Temperature forecast driven
strongly by tends with some
influence from dynamical
seasonal models

3% 40% 50% 60% 70%  80% 90% 100% 3%  40%  6O% 60%  70%  B80%  90% 100% 33% 40%  50%  60% 70%  80%  S0% 100%
Probability of Below Probability of Near-Normal Probability of Above
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Seasonal outlook

Precipitation forecast driven by current
soil moisture anomalies with some
influence from trend.

Low soil moisture limits the amount of
local evaporation produced, in turn
limiting precipitation. However, our major
precip events here are not locally-forced.
One wave of subtropical moisture can
change things quickly.

3% 40% 50% 60%  70%  80% 90% 100% 3%  40%  60% 60%  70%  B0%  90% 100% 33% 40%  S50%  60% 70%  80%  S0% 100%
Probability of Below Probability of Near-Normal Probability of Above
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CPC’s recent monsoon season
precipitation forecasts have been,
how do | put this politely? Bad. So

there is hope!
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Temperature Forecast Heidke Skill Scores :
Non-Equal Chance(non EC) forecasts: 35.25
All forecasts: 27.80

% coverage not Equal Chance forecasts : 78.88

Precipitation Forecast Heidke Skill Scores :
Non-Equal Chance(non EC) forecasts: 72.09

Il forecasts: 13.36
% coverage not Equal Chance forecasts : 18.53

Temperature (Forecast)
Download Forecast Data Archive
(CAT, PROB ABOVE PROB BELOW)
How To Read Temperature Forecasts

Categorical Temperature Official Forecast
Iasued: Jul 2019 Valid: Aug—Sep—Oct 2019
= -

Precipitation (Forecast)
Download Forecast Data Archive
(CAT, PROB ABOVE PROB BELOW)
How To Read Precipitation Forecasts

Official

%7

\

Yow v me T oy e e CENC O

Degrees Latitude

EIETEY

Categorical Precipitati Fi
lasued: Jul 2019 Valid: Aug—Sep—Uct 2019
Y = =

T
Degrees Longitude

Temperature (Observations)
Download Observational Data Archive
(Temperature Observations)
How To Read Observations

Categorical Temperature Observations
Valid: Aug-Sep-Oct 2019

Precipitation (Observations)
Download Observational Data Archive

(Precipitation Observations)
How To Read Observations

Categorical Precipitation Observations
Valid: Aug-Sep-0Oct 2019
tw ) -

\ Fn

Yo idv aem T ww iee v W WY ws e @ elv

Degrees Longitude

New i@ amw T A e v i oY ws e e

Degrees Longitude




Precipitation Projections by Climate
Region (credit: Klaus Wolter
NOAA)
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FORT COLLINS WY2020 Precipitation Projections
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STEAMBOAT SPRINGS WY2020 Precipitation Projections
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GRAND JUNCTION WALKER FIELD WY2020 Precipitation Projections

= 2020-07-21: 4.29" (Average: 7.06", 61% Ave)
o —-—-- Long-Term Average (9.42") 1 3th driest
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w —
5
Q
O
® o -
a ©
o
2
L
>
£
3 <
5}
<
N B~
O =

COLORADO CLIMATE CENTER




MESA VERDE NP WY2020 Precipitation Projections
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ALAMOSA-BERGMAN FIELD WY2020 Precipitation Projections

= 2020-07-21: 2.58" (Average: 4.82", 54% Ave)
--- Long-Term Average (7.31")
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PUEBLO MEMORIAL AIRPORT WY2020 Precipitation Projections
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WALSH 1 W WY2020 Precipitation Projections

20
|

2020-07-22: 8.94" (Average: 13.78", 65% Ave)
--- Long-Term Average (19.16")

- == Average Projection (75% Ave)

—— Above Average Projection (79% Ave)

—— Below Average Projection (69% Ave)

46-Year Historical Accumulations

Accumulated Precip (in.)
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AKRON 4 E WY2020 Precipitation Projections

= 2020-07-20: 7.41" (Average: 11.88", 62% Ave)
--- Long-Term Average (16.52")
- == Average Projection (73% Ave)
—— Above Average Projection (77% Ave)
—— Below Average Projection (66% Ave)
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- Slightly
L’ lower than
2011-2012
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BOULDER WY2020 Precipitation Projections

o
F
= 2020-07-21: 17.8" (Average: 16.55", 108% Ave)
--- Long-Term Average (20.68")
- =~ Average Projection (106% Ave)
—— Above Average Projection (106% Ave)
—— Below Average Projection (99% Ave)
o | 83-Year Historical Accumulations
™
8 .

Accumulated Precip (in.)
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Warming Temperatures Have Most Consistent Impact
on Mid-to-Late Summer

Interannual Temperature Variability by Season
Compared to Observed Warming Trends

« Warming trend is fairly seasonally T
independent

« Natural variability is much
stronger in winter/spring

 What was a warm summer 75
years ago is now a cool summer

Degrees F/2*Stdev
Observed Warming (1951-2019)

0 L 1 1 1 | 1 1 1 ':
ND DJF JFM FMA MAM AMJ M JJA JAS ASO SON OND

Season
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h ﬁ /\\ /\ \ /\ /\ A /\ Recent Augusts have certainly trended warm,
ggi:ZF‘Aégé\l-z'oogMean: Js.z'F 1 ;\/\ \/\ AA ‘\’l lﬂ i A/ ‘xA H ] \/ /“3“ and a “ttle blt dry

o M\’\ !\/‘W\/ R vv \ J vwv WU V S

, \/\/ \j . | would certainly bet against a cool August
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What's the EIl Nino forecast?
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Early-July 2020 CPC/IRI Official Probabilistic ENSO Forecasts

ENSO state based on NINO3.4 SST Anomaly
Neutral ENSO: -0.5 °C to 0.5 °C

M La Nifia Forecast Probability
Neutral Forecast Probability
M El Nifio Forecast Probability

— La Nifia Climatology
— Neutral Climatology
— El Nifio Climatology

JAS ASO SON OND NDJ DJF JFM FMA
Season

Nino3.4 SST Anomaly (°C)

Model Predictions of ENSO from Jul 2020
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Sea surface temperatures show borderline La Nifia conditions, with the
atmospheric response at weak La Nina or neutral. Outlook is for continuation of
neutral through summer with equal chances neutral/La Nifa in the fall and winter.
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Summary points

« Colorado has spent WY 2020 falling behind slowly. Rains have fallen hardest in areas where
they were desperately needed. This rain has benefitted SE CO, but it’s too little too late for
many applications

«  Drought conditions are shifting. NE CO has been near record dry over the last month

« Expect warmer than average temperatures to continue. Late summer is when our warming
trend is least escapable

« Monsoon has been slow to start, but we're looking a good monsoonal surge next week. May
see partial recovery in the San Juans and San Luis Valley. Flash floods possible

* | wouldn'’t put a lot of weight in decision making on the seasonal precipitation forecast. |
would put more weight on the temperature forecast, and the fact that our deficits are already
too big to close by the end of the water year, particularly southern CO

« EI Nifio unlikely this winter. Neutral or La Nifia conditions possible. This favors northwest CO
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To view this and other presentations:
http://climate.colostate.edu/ccc_archive.htmi

Peter.Goble@colostate.edu

Thank you!
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