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Disclaimer 
All materials used in this presentation are 
credited to their original authors indicated 
under each figure.  Deep appreciation goes to 
outstanding researches that support NWS 
science and technology strategic planning and 
development. 



“Government of the people, by the people, for 
the people.”     
               -   Abraham Lincoln, Gettysburg, Pennsylvania, November 19, 1863 

Vision: 
  Weather-Ready and Climate-Smart Nation   

- Building community resilience in the face of increasing vulnerability 
to extreme weather and climate conditions and events. 

Requirement: 
  Skillful and reliable prediction products at local level   

S&TI Mission Focus 
Identify key issues in NWS climate operation and synthesize R&D 
needs, contributing to NWS S&T strategic plan and roadmap. 
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Outline  

1.  Skills  - Service concerns 

2.  Puzzles 

3.  Opportunities 

4.  Summary 
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Puzzles 

Opportunities 

Summary 

Prediction Skills 
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Prate Near US Wk-2 AC 

CPC verification summary 

Muthuvel Chelliah 

Seasonal (Leas 0.5) Temperature Heidke Skill Score for 
manual from 200410-201410 

-10 ~ 20 



The strength of the seamless prediction 
chain depends on the weakest link.   

 

Where does the weakest 
link located? 

 

(Palmer et al. 2008) 



7 

Outline  

1.  Skills 

2.  Puzzles – Find clue from 
unexpected falure and forecast 
outliers 

3.  Opportunities 

4.  Summary 



(Huug van den Dool 2012) 

Skills 

Puzzle 1 

Opportunities 

Summary 

The foremost weather forecast error is not due 
to random processes, nor to local factors, but 
rather to large-scale climate biases. 

──   Weather-Climate Connection 

Unexpected 

Bias correction test -  
Remove past N-days 
running-mean forecast 
errors. 
The overall levels of 
forecast skill are still 
only modest. 



Skills 

Puzzle 2 

Opportunities 

Summary 

A week-2 
forecast running 
to the opposite 

(Helpert 2006) 

Case Failure 

What do we need to focus 
on for improving the week-2 
forecast?  

 a.  Upstream regimes of 
weather system development 
 b.  Day-1 forecast 
 c.  Physical processes and 
interactions  
 
 

of the observation 
-  From Board of Outstanding Open Problems, 
   NWS Science &Technology Infusion Climate Bulletin 



Skills 

Puzzle 3 

Opportunities 

Summary 

0.7 

0.5 
ICs 

(Chelliah 2014) 

Outliers 

Tendency Forecast 



Key Predictor 

Prediction 
of 2006 & 
2007 
ENSO 
Phase 
Changes 

-  From Board of Outstanding Open Problems,  
   NWS Science &Technology Infusion Climate Bulletin 

Skills 

Puzzle 4 

Opportunities 

Summary 



ENSO Early 
Warning 

Skills 

Puzzle 4 

Opportunities 

Summary 

Key Predictor 

One of ICM unique feature is an empirical 
parameterization of the temperature of 
subsurface water entrained into the 
mixed layer.     

(Zhang et al., Scientific Reports, Nature, 2013) 



Skills 

Puzzle 5 

Opportunities 

Summary 

1. Underestimation of internal natural climate 
variability on decadal and longer time scales 
2. Influence of unaccounted external forcing 
factors 
3. Overestimation of the model sensitivity to 
elevated greenhouse gas concentrations 
4.  Role of ocean 

Warming Trend 

Key Predictor 

(IPCC WG1 AR5 SOD  2013)  

(Llovel et al., Nature Climate Change,  Nature, 2014) 

Figure Caption:  Global mean steric sea-level change 
contributions from different layers of the ocean. 
 
0–2,000m (red), 0–700m (green), 700–2,000m (blue). The dashed 
black curve shows an estimate for the remainder of the ocean below 
2,000m computed by removing the 0–2,000m estimate from the 
GRACE-corrected observed mean sea-level time series. Seasonal 
signals have been removed from all curves. Curves are offset for 
clarity.  Shading, where shown, denotes 1- uncertainty of the 
respective estimates. 

Deep-ocean contribution to sea level and energy 
budget not detectable over the past decade 
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Outline  

1.  Skills 

2.  Puzzles 

3. Opportunities  - Get the most from 
          current model outputs 

2.  Summary 



Well resolved 
by regional 
model 

Insufficientl
y resolved 

Spatial scales 

va
ria

nc
e 

regional model 

Added value 

global model 

Down-scaling by a good 
regional model, which 
resolves smaller scale 
variances that the global 
model can’t resolve, 
does provide more 
useful information for 
service.  But the large 
scale dynamics could 
be altered due to the 
domain constrain. 

Spectral nudging was 
used to prevent large 
and unrealistic 
departures between 
the GCM driving fields 
and the RCM fields at 
the GCM spatial 
scales 

(von Storch 2014) 



Skills 

Puzzles 

Opportunity 1 

Summary 

CFS-CWRF Hybrid 

(Liu, Wang, Liang et al. 2014) 



Skills 

Puzzles 

Opportunity 2 

Summary 

Potential Usefulness 

Tendency Forecast 
Supplementary: 

1. Geographical temperature drop 
along with seasonal march 

2. Height increase with warmer/no 
change in temperature centered 
around southern Missouri. 

3. Expect more precip in the west and 
less in the east of CR than the 
condition on 10/14 

average as we move as we move 
towards mid November.”   

NWS/CR Weeks 3-4 Discussion (10/14/2014)  
“For October 29- November 11 continued warmer than mean 
temperatures, slowing any kill-off from frost/freeze across southern 
areas of Central Region.  
Precipitation chances lean to the drier than average and then return to 

 

(Chelliah 2014) 



Skills 

Puzzles 

Opportunities 

Summary 
Summary 

 
Science planning has to be ahead of the operational 
development, which requires sensitiveness to research 
advancement for stepping over existing barriers.   
 
A challenging issue on effective climate service is to 
provide users skillful and reliable prediction information 
at the local level.   
 
To move our service beyond obstacles, we need 
research support and advocate collaboration and 
mutual development. 



To Shoot Arrows at the Target! 
 http://nws.noaa.gov/ost/climate/STIP/r2o+o2r.htm 
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