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DCVP	  in	  CLIVAR	  Organizational	  Structure

The	  Research	  Foci	  are	  proposed	  as	  crosscutting	  activities
2



CLIVAR	  DCVP	  Objectives

3

• CLIVAR	  DCVP	  seeks	  to	  characterize	  the	  multi-‐year	  to	  
multi-‐decadal	  variability	  of	  the	  climate	  system	  in	  
response	  to	  internal	  processes	  and	  natural	  and	  
anthropogenic	  forcing	  as	  well	  as	  their	  interaction	  

• to	  determine	  and	  understand	  the	  underlying	  
phenomena,	  mechanisms,	  and	  impacts	  through	  
diagnostic	  analysis	  and	  modeling	  

• to	  assess	  and	  subsequently	  harness	  the	  
predictability	  of	  decadal	  climate	  variability	  for	  
societal	  benefit.
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Examples	  of	  DCVP	  concerns
DCVP	  is	  interested	  in	  the	  global	  and	  regional	  expression	  of	  the	  interaction	  
between	  multi-‐year	  natural	  climate	  variations	  and	  anthropogenic	  climate	  change,	  
i.e.,	  phenomena	  such	  as:	  
- Sahel	  droughts	  of	  1970s	  &	  1980s	  [AMOC/AMV	  +	  ENSO	  +	  Indian	  Ocean	  SSTs	  
+	  anthropogenic	  aerosols?]	  

- Decadal	  variations	  in	  Atlantic	  TC	  activity	  [AMOC/AMV	  +	  ENSO	  +	  GHGs?]	  
- 1960’s-‐1990’s	  Mediterranean	  drying	  trend	  [NAO	  trend	  +	  AMV?]	  
- Southwest	  US	  multi-‐year	  droughts	  [PDV	  +	  AMOC/AMV	  +	  GHGs?]	  
- Recent	  ‘hiatus'	  –	  In	  the	  Pacific	  the	  east	  is	  cooling	  not	  warming	  and	  the	  
trades	  are	  intensifying	  [ocean	  heat	  uptake	  +	  volcanic	  aerosols	  +	  solar	  
changes	  +	  AMV	  +	  PDV	  +	  wind	  trends?]	  

- California	  is	  going	  through	  a	  protracted	  drought	  hitting	  water	  resources,	  
hammering	  the	  agriculture	  enterprise,	  and	  leading	  to	  devastating	  forest	  
fires	  +	  Collapse	  of	  civic	  order	  and	  bloody	  conflict	  in	  Syria	  [multi-‐year	  natural	  
variability	  superimposed	  on	  a	  warming	  trend].
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Why	  DCVP	  now?
• New	  instrumental	  observations	  (particularly	  of	  the	  ocean	  and	  from	  space	  

and	  advanced	  in	  modeling)	  and	  advancement	  in	  reanalysis.	  
• CMIP5	  experiments	  in	  coupled	  model	  initialized	  decadal	  prediction	  (and	  

plans	  for	  CMIP6	  continuation)	  provided	  material	  for	  an	  initial	  (encouraging)	  
assessment	  but	  more	  work	  needs	  to	  be	  done.	  

• Reconstructions	  of	  past,	  pre-‐instrumental	  climate	  variability	  from	  high-‐
resolution	  single	  and	  multiple	  proxy	  datasets	  provided	  new	  information	  on	  
forced	  and	  free	  	  decadal	  variability	  during	  the	  pre-‐industrial	  era.	  	  

• CMIP	  5	  simulations	  of	  the	  climate	  of	  last	  millennium	  allow	  the	  study	  of	  the	  
climate	  response	  to	  external	  forcing	  from	  solar	  variability,	  volcanic	  forcing,	  
and	  changes	  in	  land	  use	  and	  to	  contrast	  this	  response	  with	  the	  response	  to	  
anthropogenic	  greenhouse	  gas	  emission	  and	  industrial	  aerosols	  –	  but	  
revealing	  model	  inconsistencies	  in	  response	  to	  forcing.	  

• The	  surprising	  “hiatus”	  and	  increase	  in	  damaging	  climate	  extremes	  invoke	  
societal	  need	  for	  near-‐term	  knowledge	  for	  planning	  &	  preparedness.
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To	  advance	  CLIVAR	  DCVP	  objectives	  the	  Project	  sought	  to	  identify	  a	  
limited	  number	  of	  research	  objectives	  that	  will	  be:	  

o Relevant	  &	  tractable	  and	  will	  benefit	  from	  international	  collaboration.	  	  	  
o Cuts	  across	  other	  CLIVAR	  (&	  WCRP)	  panels/programs	  agenda	  and	  

timely	  (is	  already	  in	  consideration/implementation).	  
o Leads	  to	  widely	  appealing,	  actionable	  research	  activity	  resolvable	  

within	  a	  finite	  time	  (2-‐5	  years)	  and	  yielding	  broad	  scientific	  and	  social	  
benefit.	  

o Be	  summarized	  in	  a	  prospectus	  for	  SSG	  decision.	  

Community	  discussion	  yielded	  the	  following	  two	  foci	  that	  were	  endorsed	  
by	  the	  SSG	  and	  are	  being	  developed	  further	  by	  the	  DCVP	  WG:	  

1. The	  decadal	  modulations	  –	  slowdowns	  	  and	  accelerations	  –	  
of	  the	  long-‐term	  anthropogenic	  warming	  trend	  	  

2. The	  role	  of	  volcanic	  eruptions	  in	  decadal	  climate	  variability	  
and	  their	  impact	  on	  decadal	  climate	  prediction

DCVP	  RF
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Hiatus	  expressions:	  
global	  mean	  vs.	  
the	  spatial	  pattern
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Figure 3 | Surface air temperature patterns for prediction of the IPO transition in the late 1990s. a, Observed surface temperature anomalies (TAS) for
1998–2002 minus 1981–1995. b, 3–7 year average prediction initialized in 1996 for years 1998–2002 minus the observed reference period 1981–1995.
c, Persistence prediction for years 1998–2002. d, Uninitialized prediction for years 1998–2002 minus the models’ reference period 1981–1995. Stippling in
b,d indicates the 10% significance level from a two-sided t test.

in other contexts32, and there is no obvious relationship between
model spread (individual red dots in Fig. 2d) and skill (greater
forecast skill is defined as higher anomaly pattern correlation
values). The slowing of global warming in the early 2000s is seen
in the predictions made in the second half of the 1990s (Fig. 2c), as
well as statistically significant pattern correlations for the negative
phase of the IPO through the initiation of the hiatus in the late 1990s
(Fig. 2d). The IPO region in the Pacific basin shows a similar result
(Fig. 2e). However, the drop of predictive skill for the six initial years
1986–1991 (verifying for prediction periods 1988–1992 through
1993–1997) indicates a conditional predictive skill that would have
been di�cult to anticipate in advance. A similar loss of skill for
those same years is also seen in the Atlantic (Supplementary Fig. 3),
although the overall skill levels in the Atlantic are higher than in the
Pacific33,34 (for example, 20 hindcast periods have anomaly pattern
correlation values above +0.8 for the Atlantic in Supplementary
Fig. 3, whereas there are only 5 in the Pacific in Fig. 2e). Examples
of this can be seen by eye in Fig. 3 and Supplementary Fig. 2,
where the simulated surface temperature anomaly patterns in the
Atlantic basin have a greater similarity to the observations than in
the Pacific basin. The loss of IPO skill for those initial years results
in a more neutral IPO state in the Pacific for those hindcasts, and
consequent globally averaged surface air temperature values less
than observed (Fig. 2c).

It is also possible that using the previous 15 years as a climatology
to compute predicted temperature anomalies could introduce arti-
ficial skill. However, using the entire hindcast period (1960–2010)
as a climatology produces a similar result for the late-1990s IPO
transition (Supplementary Fig. 4), although this procedure in-
troduces an externally forced trend from increasing greenhouse
gases that resembles the IPO pattern. Using yet another metric,
the anomaly pattern correlations between the model hindcasts for
decadal temperature trends in the Pacific with the observed IPO

pattern (Supplementary Fig. 1b), also shows skill in simulating the
late-1990s transition (Supplementary Fig. 5). It has been noted that
IPO transitions often occur in conjunction with ENSO interannual
variations. This is an intriguing research question that is currently
under investigation, and thus beyond the scope of this paper.

The lack of skill for the six initial years 1986–1991, out of the 46
possible initial years in the hindcast period, probably contributes to
the lower overall skill for some areas of the Pacific region for the
entire hindcast period from 1960 to 2005 for grid-point time series
correlations1,33,34. Reasons for this drop in skill for those initial years
are at present under investigation.One possibility is that those initial
years contain prediction information that includes theMt. Pinatubo
eruption in 1991. Although it is thought that large volcanic erup-
tions could provide externally forced skill in hindcasts1, these results
suggest that processes associated with that large eruption could
either have been not well-simulated in the initialized hindcasts, or
the forcing data used by the models could have had problems.

Methods
Uninitialized model simulations. All available uninitialized CMIP5 climate
model simulations26 are analysed, with all possible ensemble members for all four
RCP scenarios. This amounts to 262 possible realizations from 45 models, with
up to 10 ensemble members for the period 2000–2020. These model simulations
all start from some pre-industrial state in the nineteenth century, and use
observations for natural (volcanoes and solar) and anthropogenic (GHGs, ozone,
aerosols, land use) forcings through 2005—with the four RCP scenario forcings
after 2005. For the early 2000s, there is little di�erence among the RCP scenarios
for this short-term time frame1, so all are used.

Initialized model simulations. All available initialized CMIP5 climate model
simulations26 are analysed from the 16 models that ran the decadal hindcasts
and predictions. Some models used initial years for hindcasts every year,
starting with 1960–2011, and some used initial years every five years from
1960 to 2011, with various ensemble sizes for each model and each initial year
(Supplementary Table 1). Results are shown for each initial year, with di�erent
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Figure 3 | Surface air temperature patterns for prediction of the IPO transition in the late 1990s. a, Observed surface temperature anomalies (TAS) for
1998–2002 minus 1981–1995. b, 3–7 year average prediction initialized in 1996 for years 1998–2002 minus the observed reference period 1981–1995.
c, Persistence prediction for years 1998–2002. d, Uninitialized prediction for years 1998–2002 minus the models’ reference period 1981–1995. Stippling in
b,d indicates the 10% significance level from a two-sided t test.

in other contexts32, and there is no obvious relationship between
model spread (individual red dots in Fig. 2d) and skill (greater
forecast skill is defined as higher anomaly pattern correlation
values). The slowing of global warming in the early 2000s is seen
in the predictions made in the second half of the 1990s (Fig. 2c), as
well as statistically significant pattern correlations for the negative
phase of the IPO through the initiation of the hiatus in the late 1990s
(Fig. 2d). The IPO region in the Pacific basin shows a similar result
(Fig. 2e). However, the drop of predictive skill for the six initial years
1986–1991 (verifying for prediction periods 1988–1992 through
1993–1997) indicates a conditional predictive skill that would have
been di�cult to anticipate in advance. A similar loss of skill for
those same years is also seen in the Atlantic (Supplementary Fig. 3),
although the overall skill levels in the Atlantic are higher than in the
Pacific33,34 (for example, 20 hindcast periods have anomaly pattern
correlation values above +0.8 for the Atlantic in Supplementary
Fig. 3, whereas there are only 5 in the Pacific in Fig. 2e). Examples
of this can be seen by eye in Fig. 3 and Supplementary Fig. 2,
where the simulated surface temperature anomaly patterns in the
Atlantic basin have a greater similarity to the observations than in
the Pacific basin. The loss of IPO skill for those initial years results
in a more neutral IPO state in the Pacific for those hindcasts, and
consequent globally averaged surface air temperature values less
than observed (Fig. 2c).

It is also possible that using the previous 15 years as a climatology
to compute predicted temperature anomalies could introduce arti-
ficial skill. However, using the entire hindcast period (1960–2010)
as a climatology produces a similar result for the late-1990s IPO
transition (Supplementary Fig. 4), although this procedure in-
troduces an externally forced trend from increasing greenhouse
gases that resembles the IPO pattern. Using yet another metric,
the anomaly pattern correlations between the model hindcasts for
decadal temperature trends in the Pacific with the observed IPO

pattern (Supplementary Fig. 1b), also shows skill in simulating the
late-1990s transition (Supplementary Fig. 5). It has been noted that
IPO transitions often occur in conjunction with ENSO interannual
variations. This is an intriguing research question that is currently
under investigation, and thus beyond the scope of this paper.

The lack of skill for the six initial years 1986–1991, out of the 46
possible initial years in the hindcast period, probably contributes to
the lower overall skill for some areas of the Pacific region for the
entire hindcast period from 1960 to 2005 for grid-point time series
correlations1,33,34. Reasons for this drop in skill for those initial years
are at present under investigation.One possibility is that those initial
years contain prediction information that includes theMt. Pinatubo
eruption in 1991. Although it is thought that large volcanic erup-
tions could provide externally forced skill in hindcasts1, these results
suggest that processes associated with that large eruption could
either have been not well-simulated in the initialized hindcasts, or
the forcing data used by the models could have had problems.

Methods
Uninitialized model simulations. All available uninitialized CMIP5 climate
model simulations26 are analysed, with all possible ensemble members for all four
RCP scenarios. This amounts to 262 possible realizations from 45 models, with
up to 10 ensemble members for the period 2000–2020. These model simulations
all start from some pre-industrial state in the nineteenth century, and use
observations for natural (volcanoes and solar) and anthropogenic (GHGs, ozone,
aerosols, land use) forcings through 2005—with the four RCP scenario forcings
after 2005. For the early 2000s, there is little di�erence among the RCP scenarios
for this short-term time frame1, so all are used.

Initialized model simulations. All available initialized CMIP5 climate model
simulations26 are analysed from the 16 models that ran the decadal hindcasts
and predictions. Some models used initial years for hindcasts every year,
starting with 1960–2011, and some used initial years every five years from
1960 to 2011, with various ensemble sizes for each model and each initial year
(Supplementary Table 1). Results are shown for each initial year, with di�erent
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Figure 3 | Surface air temperature patterns for prediction of the IPO transition in the late 1990s. a, Observed surface temperature anomalies (TAS) for
1998–2002 minus 1981–1995. b, 3–7 year average prediction initialized in 1996 for years 1998–2002 minus the observed reference period 1981–1995.
c, Persistence prediction for years 1998–2002. d, Uninitialized prediction for years 1998–2002 minus the models’ reference period 1981–1995. Stippling in
b,d indicates the 10% significance level from a two-sided t test.

in other contexts32, and there is no obvious relationship between
model spread (individual red dots in Fig. 2d) and skill (greater
forecast skill is defined as higher anomaly pattern correlation
values). The slowing of global warming in the early 2000s is seen
in the predictions made in the second half of the 1990s (Fig. 2c), as
well as statistically significant pattern correlations for the negative
phase of the IPO through the initiation of the hiatus in the late 1990s
(Fig. 2d). The IPO region in the Pacific basin shows a similar result
(Fig. 2e). However, the drop of predictive skill for the six initial years
1986–1991 (verifying for prediction periods 1988–1992 through
1993–1997) indicates a conditional predictive skill that would have
been di�cult to anticipate in advance. A similar loss of skill for
those same years is also seen in the Atlantic (Supplementary Fig. 3),
although the overall skill levels in the Atlantic are higher than in the
Pacific33,34 (for example, 20 hindcast periods have anomaly pattern
correlation values above +0.8 for the Atlantic in Supplementary
Fig. 3, whereas there are only 5 in the Pacific in Fig. 2e). Examples
of this can be seen by eye in Fig. 3 and Supplementary Fig. 2,
where the simulated surface temperature anomaly patterns in the
Atlantic basin have a greater similarity to the observations than in
the Pacific basin. The loss of IPO skill for those initial years results
in a more neutral IPO state in the Pacific for those hindcasts, and
consequent globally averaged surface air temperature values less
than observed (Fig. 2c).

It is also possible that using the previous 15 years as a climatology
to compute predicted temperature anomalies could introduce arti-
ficial skill. However, using the entire hindcast period (1960–2010)
as a climatology produces a similar result for the late-1990s IPO
transition (Supplementary Fig. 4), although this procedure in-
troduces an externally forced trend from increasing greenhouse
gases that resembles the IPO pattern. Using yet another metric,
the anomaly pattern correlations between the model hindcasts for
decadal temperature trends in the Pacific with the observed IPO

pattern (Supplementary Fig. 1b), also shows skill in simulating the
late-1990s transition (Supplementary Fig. 5). It has been noted that
IPO transitions often occur in conjunction with ENSO interannual
variations. This is an intriguing research question that is currently
under investigation, and thus beyond the scope of this paper.

The lack of skill for the six initial years 1986–1991, out of the 46
possible initial years in the hindcast period, probably contributes to
the lower overall skill for some areas of the Pacific region for the
entire hindcast period from 1960 to 2005 for grid-point time series
correlations1,33,34. Reasons for this drop in skill for those initial years
are at present under investigation.One possibility is that those initial
years contain prediction information that includes theMt. Pinatubo
eruption in 1991. Although it is thought that large volcanic erup-
tions could provide externally forced skill in hindcasts1, these results
suggest that processes associated with that large eruption could
either have been not well-simulated in the initialized hindcasts, or
the forcing data used by the models could have had problems.

Methods
Uninitialized model simulations. All available uninitialized CMIP5 climate
model simulations26 are analysed, with all possible ensemble members for all four
RCP scenarios. This amounts to 262 possible realizations from 45 models, with
up to 10 ensemble members for the period 2000–2020. These model simulations
all start from some pre-industrial state in the nineteenth century, and use
observations for natural (volcanoes and solar) and anthropogenic (GHGs, ozone,
aerosols, land use) forcings through 2005—with the four RCP scenario forcings
after 2005. For the early 2000s, there is little di�erence among the RCP scenarios
for this short-term time frame1, so all are used.

Initialized model simulations. All available initialized CMIP5 climate model
simulations26 are analysed from the 16 models that ran the decadal hindcasts
and predictions. Some models used initial years for hindcasts every year,
starting with 1960–2011, and some used initial years every five years from
1960 to 2011, with various ensemble sizes for each model and each initial year
(Supplementary Table 1). Results are shown for each initial year, with di�erent

NATURE CLIMATE CHANGE | VOL 4 | OCTOBER 2014 | www.nature.com/natureclimatechange 901

TAS 1998−2002 minus 1981−1995 

Meehl et al. (2014) 

Karl et al. (2015) 

U S  C L I V A R  V A R I A T I O N S

US CLIVAR VARIATIONS   •   Summer 2015   •   Vol. 13, No. 3 22

Hiatus in the increase of global 
surface temperature, but rather 
the slowdown is an artifact of 
bias in the observational record. 

Because there is still controversy 
concerning the Hiatus amongst 
climate scientists, this has been 
misinterpreted by the public and 
provided fodder for debate that 
a slowdown in anthropogenic 
climate change is occurring. 
The intensity of the scientific 
and public discussion suggests 
an opportune time to review 
our current understanding of 
the mechanisms. This edition 
of US CLIVAR Variations aims to 
identify the scientific gaps in our 
knowledge of the Hiatus, facilitate 
discussion of the dominant 
mechanistic processes, and 
suggest an integrated strategy 
and coordinated effort towards 
improving observations, 
simulations, and predictions of the 
phenomena. 

In addition, many authors from 
this publication will be presenting 
on the warming hiatus topic during 
a special session at the upcoming 
2015 US CLIVAR Summit on 
August 4 in Tucson, Arizona. 

U S  CL I VA R
VA R I AT I O N S

Editors: Mike Patterson and 
Kristan Uhlenbrock

US CLIVAR Project Office
1201 New York Ave NW, Suite 400

Washington, DC 20005
202-787-1682 www.usclivar.org

© 2015 US CLIVAR

and decadal climate variability/prediction are focused on interpreting and attempting to predict 
such decadal climate variability (e.g., Meehl et al. 2014) in the context of long term trends of 
warming from increasing GHGs, as well as effects from other natural (e.g., volcanoes, solar) and 
human-produced (e.g., sulfate aerosols, ozone) factors. 

Zhang et al. (1997) first identified an El Niño-like decadal timescale SST pattern in the Pacific 
that was subsequently named the Pacific Decadal Oscillation (PDO, Mantua et al. 1997) or 
the Interdecadal Pacific Oscillation (IPO, Power et al. 1999). The former was defined based 
on North Pacific SSTs, and the latter for Pacific basin-wide SSTs. The two terms are often used 
interchangeably since they are closely related (Han et al. 2013). Typically the observed IPO 
pattern is defined as the second empirical orthogonal function (EOF) of low-pass filtered Pacific 
SSTs (Figure 2a). The principal component (PC) time series of this EOF shows a positive phase 
of the IPO in the first half of the 20th century, negative from the 1940s to 1970s, positive from 
the 1970s through the 1990s, and negative again from the late 1990s to 2013 (Figure 2b). There 
is evidence that most of this pattern is internally generated because the first EOF of low pass 
filtered SSTs from multi-century un-forced climate model control runs show a similar pattern 
(Figure 2c).

Thus, when performing a process-based interpretation of the time series of globally averaged 
surface air temperature, epochs (noted above) when the IPO is positive show warming trends 
greater than the long-term forced trend, and when the IPO is negative, the temperature trends are 
less than the long-term warming trend (Figure 1). Using the new adjusted surface temperature 
data from Karl et al. (2015), the warming trend when the IPO was most recently positive (1971-
1995) was +0.18°C per decade, compared to the hiatus (typically defined as lasting from 2000-

Figure 1: Time series of annual mean globally averaged surface temperature anomalies (dots) based on data 
from Karl et al. (2015). Black line is linear trend computed from 1950-2014 showing long-term trend forced 
mainly by increasing GHGs. Red lines are epoch linear trends for positive phases of the IPO, blue lines for 
negative phases of the IPO, highlighting the need for process-based interpretation of decadal temperature 
trends in context of the long-term forced trend (after  http://www.noaanews.noaa.gov/stories2015/noaa-anal-
ysis-journal-science-no-slowdown-in-global-warming-in-recent-years.html).
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Internal"Decadal"vs."Forced"Variability"

•  The%North%Atlantic,%
North%PaciLic,%and%the%
Southern%Oceans%are%
regions%of%high%internal%
decadal%and%longer%time%
scale%variability.%

•  Decadal%and%longer%time%
scale%variability%is%
relatively%weak%over%
land.%

•  Externally%forced%
variance%to%total%
variance%ratio%is%low%in%
regions%of%high%decadal%
internal%variability%

Internal%Variance%Ratio%for%Ts:%Decadal/Total%

Forced%Variance%Ratio:%Forced/(Forced%+%Decadal)%

4"
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findings of S06 based on a selection of seven models partic-
ipating in CMIP3.

3.3. Geopotential Height
[31] Geopotential height anomalies in the upper tropo-

sphere and mid stratosphere help define circulation changes

during winters following large volcanic eruptions. Due to
the high uncertainty in the 20CRv2 reconstructions of upper
air fields [Compo et al., 2011], we decide to analyze only
the last four eruptions since 1950 using the ERA40 data set.
In the upper troposphere (Figure 4e), the observed 200 hPa
geopotential height anomalies are linked to the MSLP

Figure 4. Comparison between reanalysis and multimodel mean. Composite anomaly averaged after
2 post-volcanic winters for (a and b) near-surface temperature (K), (c and d) mean sea level pressure (hPa),
(e and f) 200 and (g and h) 50 hPa geopotential (m). The anomalies in Figures 4e and 4g are computed for
the last 4 volcanoes listed in Table 2. Hatching displays, for the left column areas at or over 95% signifi-
cance using a local two tailed t-test, for the right column where at least 90% of models agree on the sign
of the anomaly. Notice the different scale in Figures 4a/4b and Figures 4c/4d.

DRISCOLL ET AL.: VOLCANIC IMPACTS IN THE CMIP5 MODELS D17105D17105

9 of 25

Dynamical	  response	  to	  volcanic	  eruptions:	  
Large	  inter-‐model	  &	  model-‐obs.	  disagreements	  

9

Dynamical response 
averaged over first to 
large VEs, two 
winters after 20c 
volcanic eruptions. 
Top: Ts, bottom SLP. 
Note difference in 
color scale extent for 
obs. and models. 

Figure from Driscoll 
et al. (2012), 
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• Characterize	  and	  quantify:	  Improve	  the	  physical	  space/time	  characterization	  of	  decadal	  
climate	  variability	  (DCV),	  internal	  and	  forced	  and	  its	  impacts	  through	  the	  use	  of	  
instrumental	  data	  and	  high-‐resolution	  paleoclimate	  proxies.	  

• Observe:	  Assess	  the	  observing	  systems	  effectiveness	  in	  measuring	  the	  state	  of	  the	  oceans,	  
atmosphere,	  and	  land	  surface	  on	  space	  and	  time	  scales	  relevant	  to	  DCV,	  in	  order	  to	  
support	  the	  study,	  modeling,	  prediction,	  and	  monitoring	  of	  DCV;	  Work	  to	  improve	  the	  
DCVP	  serving	  observing	  system	  through	  judicious	  maintenance	  and	  enhancement;	  	  

• Simulate	  and	  investigate:	  Improve	  models’	  ability	  to	  capture	  and	  simulate	  the	  observed	  	  
DCV	  phenomena,	  their	  time	  scales	  and	  regional	  impacts;	  Use	  models	  to	  test	  hypotheses	  
regarding	  the	  cause	  and	  underlying	  mechanisms	  of	  forced	  and	  internal	  DCV.	  	  

• Predict:	  Use	  models	  of	  varying	  complexity,	  to	  determine	  the	  predictability	  of	  decadal	  
climate	  variability	  and	  put	  them	  to	  task	  by	  performing	  hindcasts	  and	  forecasts.	  Develop	  
methodologies	  to	  overcome	  data	  and	  physical	  uncertainties	  and	  model	  impediments	  such	  
as	  drifts	  and	  biases.	  

• Apply:	  Contribute	  to	  the	  development	  of	  best	  practices	  for	  delivering	  decadal	  information	  
to	  society	  by	  understanding	  the	  needs	  of	  users	  of	  decadal	  climate	  information;	  Support	  
the	  development	  of	  appropriate	  information	  products	  geared	  to	  specific	  societal	  use,	  
based	  on	  a	  probabilistic	  understanding	  of	  DCV,	  its	  physical	  underpinning	  and	  the	  inherent	  
uncertainties.	  

DCVP Broad Objectives
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Explaining,	  understanding	  and	  predicting	  the	  modulation	  -‐-‐	  accelerations	  and	  
slowdowns	  -‐-‐	  of	  the	  global	  surface	  temperature	  average,	  emphasizing	  spatial	  
patterns	  that	  affect	  regional	  climates:	  
• What	  is	  (are)	  their	  cause(s),	  the	  underlying	  mechanisms	  &	  the	  relationship	  to	  

anthropogenic	  &	  other	  external	  forcing?	  	  
• What	  is	  their	  impact/expression	  in	  regional	  changes	  in	  surface	  temperature	  the	  

hydrological	  cycle?	  	  
• How	  does	  the	  current	  change	  in	  the	  rate	  of	  planetary	  warming	  fit	  in	  the	  context	  

of	  past	  extended	  periods	  of	  warming	  and	  cooling?	  	  
• What	  observations	  do	  we	  need	  to	  collect	  in	  order	  to	  improve	  our	  understanding	  

and	  simulation	  of	  these	  phenomena?	  	  
• What	  model	  improvements	  are	  needed	  to	  better	  simulate	  and	  predict	  the	  

spatial	  pattern,	  onset	  and	  termination	  of	  such	  modulations?	  

DCVP RF scientific questions: Goal 1 
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	  Determining	  the	  role	  of	  volcanic	  eruptions	  (VEs)	  in	  decadal	  climate	  variability,	  

global	  and	  regional,	  and	  their	  impact	  on	  	  the	  decadal	  climate	  prediction,	  including:	  

• What	  processes	  and	  mechanisms	  determine	  the	  space-‐time	  characteristics	  of	  

VE	  impacts?	  	  

• How	  do	  the	  global	  and	  regional	  impacts	  of	  VEs	  depend	  on	  their:	  strength,	  type	  

&	  location?	  seasonality	  and	  the	  underlying	  climate	  system	  state?	  How	  do	  the	  

impacts	  depend	  on	  prior	  VEs	  (VE	  clusters)?	  	  

• How	  does	  the	  prediction	  of	  VE	  depend	  on	  model	  resolution,	  model	  features,	  

biases	  and	  method	  of	  forcing	  specification?	  	  

• What	  are	  the	  observational	  and	  modeling	  needs	  for	  correct	  simulation	  of	  the	  VE	  

impacts?

DCVP RF scientific questions: Goal 2 
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DCVP	  RF	  
Working	  Group
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✴ Monitoring	  the	  imbalance	  of	  TOA	  radiation	  is	  important	  to	  understanding	  the	  
climate	  response	  to	  external	  forcing:	  GHG,	  aerosols,	  and	  solar	  variability.	  

✴ The	  partition	  of	  heat	  between	  the	  ocean	  and	  atmosphere	  is	  an	  important	  factor	  
in	  internal	  climate	  variability.	  	  
• Heat	  can	  be	  stored	  in	  the	  ocean	  and	  released	  again	  after	  circulation	  within	  

it	  leading	  to	  quasi-‐oscillatory	  variations	  in	  surface	  temperature	  and	  
therefore	  in	  large-‐scale	  climate	  variability.	  

• The	  pathways	  of	  such	  exchange	  within	  the	  ocean	  are	  not	  clear,	  particularly	  
in	  the	  case	  of	  long-‐term,	  decadal	  and	  multidecadal	  variability.	  	  

• The	  process	  of	  ocean-‐atmosphere	  heat	  exchange	  is	  key	  to	  understanding	  
the	  observed	  low-‐frequency	  modulations	  of	  the	  global	  mean	  temperature	  
and	  more	  importantly	  for	  impacts	  —	  the	  long-‐lasting	  anomalous	  state	  of	  
the	  upper	  tropical	  Pacific	  ocean.

DCVP linkages to Concept HEAT 
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o Established	  the	  DCVP	  WG	  that	  is	  updating	  and	  finalizing	  DCVP	  science	  and	  
implementation	  plan	  to	  update	  the	  2014	  DCVP	  science	  and	  implementation	  
plan	  and	  lays	  out	  governance	  and	  longer-‐term	  action	  for	  addressing	  and	  
achieving	  program	  goals;	  Create	  mechanisms	  for	  communication	  and	  idea	  
sharing	  between	  DCVP	  investigators.	  

o Support	  the	  creation	  of	  protocols	  for	  CMIP6	  decadal	  predictions	  (in	  
collaboration	  with	  the	  WCCRP	  Decadal	  Climate	  Prediction	  Project	  –	  DCPP):	  
▪ Pacemaker	  experiments	  for	  understanding	  mechanisms	  of	  climate	  shifts,	  internal	  modes	  

of	  variability	  and	  predictability	  
▪ Perturbation	  experiments	  on	  the	  impact	  of	  volcanoes	  on	  predictability	  and	  predictions	  

o Prepared	  ICTP/CLIVAR	  International	  Workshop	  on	  Decadal	  Climate	  
Variability	  and	  Predictability:	  Challenge	  and	  Opportunity,	  to	  be	  held	  on	  
16-‐20	  November	  2015,	  Trieste,	  Italy*.

Ongoing DCVP Activities

*	  The	  Workshop	  addresses	  the	  relevant	  phenomena,	  their	  monitoring,	  modeling	  and	  predictability,	  presented	  by	  
scientists	  from	  CLIVAR	  and	  other	  WCRP	  core	  projects.	  Agenda	  is	  available	  on	  the	  CLIVAR	  web	  site.
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o Establish	  links	  to	  CLIVAR	  regional	  panels,	  other	  RF	  (CONCEPT-‐HEAT),	  and	  
other	  related	  national	  and	  international	  CLIVAR	  activities	  (e.g.,	  US	  AMOC,	  UK	  
RAPID	  and	  CLIVAR	  Ocean	  observing	  activities)	  to	  identify	  common	  objectives	  
and	  activities.	  

o Contribute	  (through	  shared	  membership)	  to	  the	  WCRP	  “Concept	  Team”	  on	  
“Near-‐Term	  Climate	  Prediction”	  and	  work	  to:	  	  
▪ Establish	  links	  to	  CMIP6	  MIPS:	  DCPP,	  VOLMIP	  &	  RFMIP	  
▪ Establish	  link	  to	  WGCRP	  projects:	  CLIC,	  GEWEX,	  and	  SPARC	  for	  more	  effective	  

means	  to	  meet	  DCVP	  RF	  objective	  within	  CLIVAR	  and	  the	  broader	  WCRP	  
community.	  

o Establish	  links	  to	  PAGES	  to	  expand	  the	  data	  window	  of	  DCVP	  RF	  beyond	  the	  
instrumental	  period,	  in	  particular	  to	  resolve	  and	  understand	  better	  the	  
nature	  and	  mechanisms	  of	  natural	  decadal	  climate	  variability.	  

o Prepare	  for	  the	  2016	  Annual	  CLIVAR	  meeting.

Ongoing DCVP Activities (cont.)
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Summary

• The	  international	  community	  is	  moving	  intentionally	  
towards	  operational	  decadal	  prediction	  

• This	  move	  requires	  international	  refocusing	  on	  the	  
underlying	  science	  issues	  and	  investment	  in	  
dedicated	  background	  research	  

• WCRP	  and	  CLIVAR	  are	  committed	  to	  support	  
international	  activities	  towards	  this	  goal	  

• CMIP6	  provides	  opportunities	  for	  	  organized	  
international	  collaboration	  on	  modeling	  and	  analysis	  
in	  support	  of	  such	  research
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