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W
M

O
 Expert Team

 on O
perational Predictions from

 Sub-Seasonal to Longer 
Tim

e Scales (ET-O
PSLS)

•
Provides oversight for coordinating the operational infrastructure and data 

exchange betw
een different centers engaged in long-range forecasting (sub-

seasonal, seasonal, decadal);

•
Develops data exchange requirem

ents based on evolving user needs and 

technological advancem
ents;

•
Collaborates w

ith various W
M

O
 research bodies (e.g., W

W
RP, W

CRP) on 

research needs to advance operational infrastructure for initialized 

predictions.

Standards for the operational LRF infrastructure have been codified in 
W

M
O

 technical regulation docum
ents.
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O
utline

•
The current W

M
O

 operational infrastructure for Sub-seasonal to Decadal (S2D) 

predictions.

•
O

perational issues and research requirem
ents.

•
Advancing operational infrastructure.
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Current status of operational S2D infrastructure w
ithin W

M
O

•
G

lobal Producing Centers for Long-Range Forecasts (G
PC-LRFs) –

Seasonal.

•
G

lobal Producing Centers for Annual to Decadal Clim
ate Predictions (G

PC-

ADCPs).

•
Regional Clim

ate Centers (RCCs).

•
Regional Clim

ate O
utlook Forum

s (RCO
Fs).

•
These “operational” entities provide support for the infrastructure for various 

com
ponents of W

M
O

’s Clim
ate Services.
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O
perational infrastructure for seasonal forecasts

•
13 G

lobal Producing Centers for Long-Range Forecasts (G
PC-LRFs).

•
G

PCs-LRF are required to fulfill a set of m
andatory functions.

•
O

n a m
onthly basis, seasonal forecasts are provided to the W

M
O

 Lead Center 

for Long-Range Forecast M
ulti-M

odel Ensem
bles (LC-LRFM

M
E).
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Infrastructure for Annual to Decadal Clim
ate Predictions (ADCP)

•
An effort led by the U

K M
et O

ffice;

•
O

utlooks updated once a year;

•
O

utlooks for year 1 and years 2-5 average;

•
Plans to release “G

lobal Annual to Decadal 

Clim
ate U

pdate (G
A2DCU

).”

•
https://w

w
w

.w
m

olc-adcp.org

15 Centers
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Exam
ple of products from

 ADCP

2019 
m

ean

2019-2023 
m

ean

Tem
perature

Precipitation
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Predicted chance of tem
porarily exceeding 1.5 degrees

•
M

ulti-m
odel decadal forecasts for the period 2018 to 2022

•
63%

 chance of at least one m
onth exceeding 1.5 degrees above pre-industrial

•
20%

 chance of at least one year exceeding 1.5 degrees above pre-industrial
(updated from

 Sm
ith et al. 2018, Predicted chance that global w

arm
ing w

ill tem
porarily exceed 

1.5 C. G
eophys. Res. Letts., 10.1029/2018G

L079362)

Doug Sm
ith

U
KM

O
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Plans for the G
lobal Annual to Decadal Clim

ate U
pdate (G

A2DCU
)

•
W

ill m
im

ic sim
ilar W

M
O

 updates for EN
SO

, the state of G
lobal Seasonal 

Clim
ate U

pdate (G
SCU

) and its outlook.

•
W

ill be released once a year.

•
Planned layout:

–
Executive Sum

m
ary;

–
Current state of clim

ate, including of the potential drivers of low
-frequency clim

ate 

variability (PDV, AM
O

…
);

–
M

ulti-m
odel based annual-to-decadal outlooks.
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And so…

•
Advances have been m

ade in establishing an operational infrastructure in 

seasonal and annual to decadal predictions, but…

•
There is still a long w

ay to go. A goal to strive for is to aim
 for a level of 

coordination and delivery of services that is in place for the operational 

w
eather prediction com

m
unity. But to reach there…

•
…

there are research needs for clarifying issues that are hindering necessary 

advancem
ents in operational infrastructure.
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O
utline

•
The current W

M
O

 operational infrastructure for Sub-seasonal to Decadal (S2D) 

predictions.

•
O

perational issues and research requirem
ents.

•
Advancing operational infrastructure.
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Issues related to advancing operational infrastructure

•
Design of the configuration of operational prediction system

 (and the science 

that provides the rationale for their design decisions): hindcast period, 

ensem
ble size, consistency of analysis across reforecasts &

 real-tim
e forecasts; 

perturbation generation…

•
Developm

ent of products and com
m

unication of probabilistic outlooks: bias 

correction, calibration, m
ulti-m

odel construction, com
m

unicating probability 

and reliability…

•
Verification of forecasts: Sm

all sam
ple size, intuitive vs. rigorous scores, 

conditional vs. unconditional skill, understanding past variations in skill…
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Diversity in the configuration of seasonal forecast system
s

•
Substantial diversity

am
ong the 

configuration of operational system
s.

•
M

akes analysis of construction of 
m

ulti-m
odel ensem

ble an extrem
ely 

difficult task.

•
M

ost centers also don’t m
aintain a 

consistency betw
een analysis and 

forecast m
odel.

•
For w

eather forecasting, w
hatever 

degrades skill is not done, and 
provides a strong constraint for 
operational centers to follow

 sim
ilar 

configurations.

•
W

hy it is so?

13 G
PCs-LRF for seasonal predictions

C
enter

R
eal-tim

e
forecast  

frequency
Ensem

ble
size

N
C

E
P

D
aily

4

E
C

M
W

F
O

nce a m
onth

51

U
K

M
O

D
aily

2

B
oM

Tw
ice per w

eek
33

JM
A

E
very 5 days

51

D
W

D
O

nce a m
onth

30

E
C

C
C

O
nce a m

onth
20
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W
hy such a diversity in the configuration of long-range 

operational forecast system
s?

•
For w

eather prediction w
e know

 w
hat constrains and influences prediction 

skill –
specification of the state of the atm

osphere. Errors in the quality of 

initial conditions have punishable consequences on skill.

•
For seasonal predictions, although the m

ain driver is the initial state of the 

sub-surface ocean in the equatorial tropical Pacific, the essential 

requirem
ents on spatial and tem

poral sam
pling are less clear.

•
For near-term

 clim
ate prediction, w

hatinform
ation in the specification of the 

initial state m
atters is even less clear…

•
As a consequence…
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W
hy such a diversity in the configuration of long-range 

operational forecast system
s?

•
…

there is a large diversity in the current configuration of operational system
s 

for LRF across different centers

–
O

perational schedule;

–
Length of hindcast;

–
Ensem

ble size;

–
Assim

ilation m
ethods and initialization (e.g., full field or anom

aly);

–
Perturbation strategies;

–
Consistency of analysis across hindcasts and real-tim

e forecasts.

•
There are clear research needs to establish “w

hat m
atters?” for “realizing 

predictive skill” to guide the design of operational system
s.



W
orkshop on B

uilding an Interannual to D
ecadal Prediction/Projection C

apability
| College Park | June 2019

16/22

Bias correction, calibration and verification

•
The goal is to provide 

*reliable* predictions;

•
Bias correction in a non-

stationary clim
ate (part of 

non-stationarity is the 

predictive signal);

•
Sm

all sam
ples create serious 

issues w
ith calibration and 

verification of LRF.

Alicia Karspeck
(S2D –

Boulder)
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O
utline

•
The current W

M
O

 operational infrastructure for Sub-seasonal to Decadal (S2D) 

predictions.

•
O

perational issues and research requirem
ents.

•
Advancing operational infrastructure.
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Advancing operational infrastructure

•
O

perational system
s are a tool for realizing predictability in the observed system

s.

•
For an operational system

s targeting a particular tim
e scale, questions along the lines of 

“w
hat m

atters” are in a critical needs of som
e consensus:

–
W

hat m
odel resolution is required?

–
W

hich com
ponents of the Earth System

 are essential to include?

–
W

hat observations are critical for forecast initialization?

•
Bigger is better, but there is the practical question of RO

I (w
hile the initial infrastructure 

is being put together).

•
The basic science question still is –

“w
hat are sources of predictability (that can be 

realized)?” and pursuing answ
ers to this should continue.
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Advancing operational infrastructure

•
A m

ulti-m
odel approach w

ith reliance on an international infrastructure is 

going to be absolutely essential.

•
A m

echanism
 for periodic assessm

ent of progress in the operational 

prediction system
s (sub-seasonal, seasonal, decadal), and im

provem
ents in 

prediction skill is also needed (along the lines of CM
IP exercise for the clim

ate 

projection class m
odels).
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Som
e thoughts for panel discussion

•
Developing strategies for im

proving international collaboration across operational 

centers;

•
Based on the current state of know

ledge, a m
echanism

 for developing 

recom
m

endations for the design of operational system
s;

•
U

nderstanding to w
hat extent the current operational infrastructure is being utilized 

and w
hat m

ay be  im
pedim

ents in the utilization of inform
ation? M

echanism
s for user 

feedback;

•
Building and sustaining an observing system

 for the com
ponents that are key sources 

of predictability.

•
H

ow
 the services w

ill be delivered?
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Thanks!
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Further inform
ation

•
https://w

w
w

.w
m

olc-adcp.org

•
https://w

w
w

.w
m

olc.org/
[seasonal predictions]

•
https://w

w
w

.w
crp-

clim
ate.org/im

ages/W
CRP_conferences/S2S_S2D_2018/pdf/Program

m
e/orals/pre

sentations/C1-01_Alicia-Karspeck.pdf
[S2D presentation by Alicia Karspeck]

•
https://w

w
w

.w
crp-

clim
ate.org/im

ages/W
CRP_conferences/S2S_S2D_2018/pdf/Program

m
e/orals/pre

sentations/C3-Discussion_Danabasoglu.pdf[Closing sum
m

ary of S2D conference]


