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NOAA Director, Climate Prediction Center (CPC)
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* Prediction Challenges
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* Final Thoughts
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Why we need to keep pushing the skill
envelope for improved S$2S
(precipitation) forecast skill

S2S predictions
are characterized
by a small signal
and large noise.

Hence they are
inherently
probabilistic.
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Exceptionally Cold Air Outbreak: Jan. to Feb. 2019

fé* Risk of Hazardous Temperatures
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More Arctic Air Arrives Next Week
y Night Through Thursday

[A Prolonged Period Of Dangerous. |
»Q < Wind Chills Will Follow The Weekend
Snowfall Across The Northern Plains
|
il Wind Chills Colder Than

%-45°F Are Possible For ND!
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—o Lengthy period of dangerously cold temperatures
S and wind chills from Tuesday to Thursday.

IMPACTS
Bundle up or stay indoors! Exposure to the bitter
é cold can lead to frostbite and hypothermia within

ES

3
3
3

minutes. Please don’t forget about outdoor pets!

Des Moines

Preliminary Forecast for Northern IL and Northwest IN

TUE WED THU can prep:

* Check your battery
* Check your coolant
* Check your tires

* Have jumper cables
* Packa blanket

6

HOME PREP:
* Check your furnace
|+ Check chimneys
* Check your carbon-
monoxide detector
* Insulate exposed pipes

NWS Chicago | : Saturday, January 26, 2019 6:09 AM
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IDSS - CPC Key Messages

Week-2 U.S. Hazards Outlook (HAF)

Climate Prediction Center Follow
Made: 07/18/2022 3PM EDT
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Temperature Related

Precipitation Related

€ (1) A high risk of hazardous conditions depicted in the HAF and so significant
impacts are implied.

& (2) A moderate risk of hazardous conditions depicted in the HAF and significant

time of year, efc.

& impacts are expected depending on regional factors such as antecedent conditions,
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Updated Jul 10, 2023

Key Messages for Southwest U.S. Heat Wave e

-»+>"  Building heat in the Southwest U.S. will become extremely dangerous by this weekend
Experimental Heat Risk this Weekend
i 0 E AT ARSI |

e Anintense heat wave will build late this week,
and particularly this weekend, across the
Southwest U.S. with numerous daily record high
temperatures likely. A few locations could even
approach their all time heat records and register
top-10 hottest days as the heat wave peaks.

e The heat will be extremely dangerous and
potentially deadly due to the intensity,
longevity, and a relatively cool start to summer
that may have limited the ability for people to )
acclimate to more typical hot summer weather Sate 3- Major 4- Extreme
in this region.

Risk of Hazardous Temperatures

= 2 Valid: 7/18/2023 - 7/24/2023

e Areas most atrisk include the Central Valley of ~+*Experimental***
T i

California, and portions of the Mojave and \ ‘ i derate__
Sonoran Deserts in southern California, ¢

southern Nevada, and Arizona. This includes
Las Vegas, Phoenix, Fresno, and Bakersfield.

Excessive Heat

e Excessive heat is favored to continue into the
next 8-14 days across much of the
southwestern U.S., with the highest risk across
portions of the southern Great Basin, Four
Corners, and Southern High Plains, and lasting
through at least July 19th.

Excessive Heat

g
7/18/2023 - 7/19/2023|

@ National Oceanicand | For more information go to: Weather Prediction Center
V thiinisid oae s WWW.WpC.ncep.noaa.gov, Www.cpc.ncep.noaa.gov. www.weather.gov & Climate Prediction Center
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Precipitation Prediction Skill Gap: Regime Transition
Failure to Predict Drought Amelioration

California Percent Area in U.S. Drought Monitor Categories
Infensity.
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. Rapld amelioration of the 2’011 2017 CA drought was due to a number of atmospheric river
events. They formed and penetrated to CA after persistent large-scaling ridging over the eastern
Pacific broke down.

* This occurred despite an ongoing La Nifna, which tends to support ridging and below-normal
precipitation in this region.

All models failed to predict this regime transition of the large scale atmospheric
state and subsequent heavy rains beyond about two weeks lead.
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S2S Precipitation Prediction Skill Gap: Regime Transition
Failure to Predict Flash Drought Onset

South Dakota Percent Area

100% intensity.
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60% D1 Moderate Drought
40% D2 Severe Drought
20% I 03 Extreme Drought
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Transitioned from near normal conditions to severe drought over a ~60 day period.

Science challenges in this case for improved spring/summer precipitation for the Northern Plains include:

i

* Land-atmosphere interactions

« Warm-season continental convection

All models failed to predict the onset of this drought beyond about one week lead-time.

@ Department of Commerce // National Oceanic and Atmospheric Administration // 9


https://www.commerce.gov/
http://www.noaa.gov/

50
M R H
£
S8 mm e e s o e e i
(5]
>
BT ~mmmmms mm e m e mom s o e e
(%]
Qo
[e]
ool ¢
,I\~

Forecast Lead (Days)
~

_.
o
Lov o v v e boveelonna e lonnalain

14 '}
T e rrrrrnnrrprrernerrreeeey
May 1 May 15 June 1 June 15 July 1 July 15 July 31
Target Date
Precipitation Anomaly (mm)
 — I I I I | —
-3.0 -2.0 -1.0 1.0 2.0 3.0

Cumulative Precipitation Anomaly (mm)

100

50

o
L dall

50 7 n
-100 3 C
B e -
'200 -I|lIllIlII|ll|llIIlIIlIIIIIIII|IllIllIllIllI|lIllIlIIllIllIllllllllllllllllllllllllIlIIlII—

May 1 May 15 June 1 June 15 July 1 July 15 July 31

Target Date
GEFS Forecast Leads, Lead Time Dependent Climatology Removed
Observed 0 Day 1 Day 2 Day 3 Day 7 Day 10 Day 14 Day

From Andy Hoell
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Skill Gap: Predicting Mid-Latitude Steering Flow Beyond Week Two ‘

CFS: Week-3.4: Anom. Corr, 500mb height DJF

| I o
{

0 0E f0E 180 1200 e0W 0

Limited ability of ALL dynamical models to predict upper-level flow for western half of the US beyond week
two. Is this an intrinsic limit of predictability or due to missing or misrepresented processes in these
models?
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GEFS week 3&4 forecasts (May 2014-May 2016)
(Zhu et al.)

MJO skill: RMM1+RMM2
20140501-20160526
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Dramatically increased skill of MJO from improved physics! Need to continue to
improve teleconnections from MJO, i.e. precipitation forecast skill over western US.
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Final Thoughts

CPC prediction products are inherently probabilistic. Therefore, ensemble
systems are foundational to our work.

The past 10 to 15 years has shown that sub-seasonal climate variability (MJO,
atmospheric rivers, sudden stratospheric warming, flash drought) frequently
dominates the seasonal variability. Therefore improving predictive skill for these
phenomena is critical to improve seasonal prediction skill.

Improving S2S prediction skill is a tough problem, but it would have a large
benefit for society.

We need bright folks like those attending this meeting to work to address this
challenge.
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N Thank you!
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Skill Asymmetry for Below and Above-Normal

Farecasts for CPC Official and NIMIME (2011-2020)

Lead—1 Above T2M Heidke (2011—-2020)

Lead—1 NMME Above T2M Heidke (20“*2020)
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Forecasts of above
normal temperatures
have much higher skill
than forecasts of below
normal temperatures.

Even where below
normal temperature
forecasts are good — this
can be deceiving
because of how rarely
they are issued.

15
S. Baxter
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Major Systematic Errors Limiting S2S Prediction Skill:
Magnitude and Spatial Distribution of Tropical Precipitation Variability

Prec (mm/day) Monthly Forecast Anomaly Stdv (IC=Dec)

Figure compares standard deviation of precipitation from one month lead
precipitation forecasts from 3 state of the art S2S models and observations. It
demonstrates that models have errors of 100% or more in predicting mean
statistics of tropical precipitation. Result is even worse if you remove large
ENSO events.
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