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w Recent Developments

e CPC 6-10 day and Week 2 guidance tool based
on GEFS reforecasts

e Probability of daily extreme temperatures,
days 8-14.

 Automated “first guess” based on multi-model
ensembles.
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Overview of Ensemble Models
Seasonal (1-13 mo) CFSv2 Temperature, Precipitation
NMME Soil Moisture, 2200
IMME SST
Intra-seasonal CFSv2 Temperature, Precipitation
Weeks 3 and 4 * GEFS-Extended MJO
NAEFS SST
Week-2 GEFS Temperature, Precipitation
6-10 Days GFS-Deterministic  MJO
NAEFS Teleconnection Indices
ECMWF Wind Chill/Heat Index

Temperature extremes
Precipitation extremes*
Wind Speed Extremes*
Global Tropical Hazards

Red=Restricted access
* = Future product



CPC Ensemble Post Processing

Model 1

Direct Model
Output

Bias Correction

Probability
Estimation

Model 2

Direct Model
Output

Bias Correction

Probability
Estimation

Consolidation

Forecaster Input

Public Product

Model 3

Direct Model
Output

Bias Correction

Probability
Estimation
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Bias Correction Methods

e Direct model forecasts (No bias correction)
e Bias correction relative to full hindcast data
 Adaptive bias correction

N-Day trailing running mean

Exponentially Weighted Moving Average (EWMA)
e PDF Mapping (Hindcast or Adaptive)
e Ensemble Regression



Bias Correction Method
PDF Mapping

fepre = 0(Pc(f))

PDF mapping (PDFc)
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Slide Courtesy of Wangiu Wang
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Estimation of Probabilities

e Direct Member counts (No Bias Correction)
e Bias Corrected Member Counts

* Kernel-smoothing on regression-corrected
forecasts (Ensemble Regression)
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Consolidation

Combine ensembles of different models

Combine forecast based on dynamic ensembles
with statistical forecast estimates.

Methods

Subjective weighting (Blend)
Objective weights
Based on the probability of the closest match




Best Member Determination
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MJO and Teleconnection Indices

GEFS, Direct Model Counts

[RMMI1, RMM2] 30-day forecast for 23Jan2013 to 21Feb2013
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Wind Chill and Heat Index ;
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Related Products
6-10 Day Outlooks
8-14 Day Outlooks
6-10 Day Wind Chill

Outlooks
8-14 Day Wind Chill

Outiooks
6-10 Day Min Temp

Outlooks
8-14 Day Min Temp
Outlooks

8-14 Day Daily Wind

Chill Outlooks
Lowest Wind Chill
Prob <= 32°F

Prob <=
Prob <= -20°F
Prob <=-40°F

6-10 Day Obsrv'd
|8-14 Day Obsrv'd

About Us
Our Mission
Who We Are

Contact Us
CPC Information
CPC Web Team

6-10 & 8-14 Day Wind
Chill outlooks are
issued daily between
3pm & 4pm Eastern
[Time. All forecasts of
wind chill & minimum
temperature are
completely automated.

Please refer to the U.S.
Prognostic Discussion
for an explanation of
terms and symbols
used on these maps.

GEFS, Bias corrected model counts

8-14 Day Lowest Wind Chill Outlook
Forecast for Mar 28 - Apr 03, 2014

Updated: 2014 Mar 20

Click on a region to get more detailed forecast i

CPC

&—14 Day Min Wind Chill Qutleck 2 probablity that the minimum wind ¢
For Likelihood of 20 deg or less
Made 2014 Mar

be will be less than or equal to 20 deg F
VYalid 2B Mar — 03 Apr, 2014

Shaded lines give the forecast prabubility of the
—_minimum wind chill being lass than or squal to 20

Dashed contours are the climctologi?‘cll‘\l (1981-2010) —

CPC Search

Related Products
6-10 Day Heat Index
Tables
6-10 Day Outlooks
8-14 Day Outlooks
6-10 Day Heat Index
Outlooks
8-14 Day Heat Index
Outlooks

6-10 Day Max Heat

Index Outiooks
Max Heat Index
Prob >=90°F
Prob >= 95°F
Prob >=100°F
Prob >=105°F
Prob >=110°F
Prob >=115°F
Prob >=120°F

6-10 Day Mean Heat

=
Prob 1 Days >=95°F

About Us
Our Mission
Who We Are

Contact Us
CPC Information
CPC Web Team

6-10 & 8-14 Day Heat
Index outlooks are

Time. All forecasts of
heat index are
completely automated.

Please refer to the U.S.
Prognostic Discussion
for an explanation of
terms and symbols
used on these maps.

HOME> Dutioak Maps>6-10 Day Heat Index

6-10 Day Heat Index Outlook
Forecast for Oct 07 - 11, 2013

Updated: 2013 Oct 01

Click on a region to get more detailed forecast information.

6—10 DAY MEAN HEAT INDEX QUTLOOK
PROB QF AT LEAST 3 DAYS IN 5

DAILY MEAN HEAT IND

MADE: Oct 01 2013
VALID: 07 — 11 Qot 2013

EX OF AT LEAST 85 DEG F ‘

Dashed lines are the average (1981-2010
values, Shaded Iines dencfe the current forecast
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Official Forecast
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NEW PRODUCTS
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Q%  Probabilistic Extremes Product
"GEFS Ensemble Regression Kernel PDF
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2014—03-20 GEFS Reforecast—Calibrated Temperature Forecast for Days 6—10

GEFS Reforecast

GEFS, Ensemble Regression, Kernel PDF
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2014—-03—-21 GEFS Reforecast—Calibrated Precipitation Forecast for Days 6—10
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Bias Corrected Models

ECM, Canadian, GFS, Bias Corrected Counts
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Auto-blend
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Ly, Experimental Auto Output: Closed-
Contoured VGF

NMAP2 ( Version 7.0.0 ) -- Day/Cycle: 26/15Z Routine
File Option Roam Exit
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Skill Comparison (Heidke Skill Score) 7

[

Temperature (D+8) L 2pet

Manual 32.7 10.4 48.5 44.0 57.8

Auto (Exp) 39.8 19.6 49.1 51.3 57.1

Best Tool 39.5 (Bias Corr 21.0 (Bias Corr 46.1 (Bias Corr 48.1 (GEFS 56.5 (GEFS
ECMWF) ECMWF) ECMWEF) Reforecast) Reforecast)

Temperature (D+11)

_ Last 30 Days

Manual 19.3 37.6 36.3 45.1

Auto (Exp) 27.3 10.9 41.0 37.9 48.3

Best Tool 22.8 (BiasCorr 13.7 (Raw GFS  35.4 (Bias 37.0 (Bias 51.3 (GEFS
ECMWF) Sup) Corr ECMWF)  Corr ECMWF)  Reforecast)

Slide Courtesy of Scott Handel
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@* Skill Comparison (Heidke Skill Score) @

Precipitation (D+8)

Manual 15.1 17.1 21.6 25.5 33.3
Auto (Exp)  21.6 15.3 21.3 32.6 36.3
Best Tool 20.4 (GEFS 13.4 (NAEFS) 21.7 (NAEFS) 31.6 (NAEFS) 35.9 (NAEFS)

Reforecast)

Precipitation (D+11)

_ Last 30 Days

Manual 16.0 23.2 29.9

Auto (Exp) 4.5 4.3 18.9 34.8 37.4

Best Tool 8.4 (GEFS 7.8 (Analogs 20.5 (NAEFS)  29.9 (GEFS 33.0 (NAEFS)
Reforecast) (00z GFS) Reforecast)

Slide Courtesy of Scott Handel
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Influence on Forecast Operations

 Well calibrated ensemble based guidance is
required for credibility.

Badly calibrated reduces forecaster confidence.

* Forecasters have (mostly) accepted new guidance.
Scores have likely improved.

e Consolidation is a major focus.
(No clear path forward when models disagree)



