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Formed in 2011 with three-year term
Goal: Bring together scientists funded by
MAPP working on CMIP5-related
research projects:
• Drought, hydroclimate, MJO,
ENSO, tropical/extratropical
cyclones, T/P patterns…
• Model biases, projections

•

Special collection in J. Climate (22
papers including 3 group papers)
Significant contribution to IPCC AR5
WGI science on model evaluation and
North American climate projections
Contribution to IPCC AR5 WGII
Contribution to CMIP6 planning process
Organization of AGU/AMS sessions

•

•
•
•

www.cpo.noaa.gov/MAPP/CMIP5TF

CMIP5 TASK FORCE
Applications of Task Force members’ funded projects

Projections of North American
climate informing applications (e.g.,
National Climate Assessment)

•
•

•

To-be-delivered NCA is based on
CMIP3 results
Task Force responded to a series of
questions on CMIP3/CMIP5
differences, changes in North
American climate
Working on a NOAA technical report
and publication detailing findings; a
contribution to the assessment
process

Process-based model evaluation
metrics geared toward informing
model development

Process-based
model
evaluation
metrics geared
toward
informing the
user
community
and
stakeholders

•

Process- as opposed to variableoriented evaluation of model biases
• Extension to modeling center
development efforts

www.cpo.noaa.gov/MAPP/CMIP5TF

Questions/Issues Addressed (not exhaustive)
1. Have CMIP5 models improved for basic surface climate variables compared to CMIP3?
2. Is PDO variability the same in CMIP3 and CMIP5?
3.
4.
5.
6.
7.

Is the AMO better simulated in CMIP5?
Better ENSO skill in CMIP5 and better predictive capacity in ENSO-controlled areas?
Goals of the analysis:
More
robust
summer
signal in Caribbean
based
on CMIP5?
1. To
be an
aid in drying
communications
with the
community
interested in the results
Increasingly
late onset of SW monsoon and late-season increase in precipitation?
from CMIP5,
Future
in the SW
US - wetter
drier? impacts, adaptation and vulnerability
2. Toprecipitation
address specific
questions
on or
climate

that are
of high
interest, inevents
particular
the2xNational
Climate
Assessment
8. Frequency
of heavy
precipitation
goes up
in early 21C
and 5-6x
by 2100 (NCA)
community
9. The U.S.
“warming hole” - is it projected to persist?
3. The
analysis
is intended
as an initial
effort activity
that can
determine the efficacy of
10. More
significant
decreases
in extra-tropical
cyclone
in CMIP5
such an assessment and advise future such efforts.
11. Discriminating among models that are “better” or “worse” in representing historical climate
12. How much of difference is due to model changes or to different scenario forcing?

13. Representation of extremes - what steps can be taken to improve it?
14. Increase in Low Level Jet (LLJ) in Great Plains not accompanied by increased precipitation in GP

Have CMIP5 models improved for basic surface climate
variables compared to CMIP3?

Summary:
Overall, the MME mean performance has not improved substantially in CMIP5 for
main climate variables (P, SST) over North American regions, except for a slight
improvement for near surface air temperature over land. Some models have
improved considerably, while others have surprisingly gotten worse.

Sheffield et al., 2013a
Alfredo Ruiz-Barradas, UMD

Surface Air Temperature

Better ENSO Skill. But teleconnections generally the same
ENSO variability

EP and CP ENSO

But
• Phase locking off (fall/winter peak frequencies) – similar to CMIP3
• Little improvement in P teleconnections (globally) since CMIP3
However
• But skill may be related to SST mean state and cool bias
• CMIP5 better at winter T teleconnections with EP ENSO (but not CP)

Guilyardi et al., 2012

Kim and Yu (2012)

CMIP5 models reproduce the pattern of the PDO slightly better
CMIP3

Oshima and Tanimoto 2009
Nat Johnson, U. Hawaii

CMIP5

But overestimate
spatial variability
because of low
SST anomalies in
Update on Sheffieldthe
et al.
(2013b)
KOE
region of
the western Pacific

SW Monsoon – changes in amplitude and/or timing?

Historic
(1979-2005)

RCP8.5
(2070-2099)

Difference
(RCP8.5 – Hist.)

Onset date

8 Jun +- 3days

16 Jun +- 4 days

8 +- 5 days

Retreat date

25 Sep +- 3 days

24 Sep +- 3 days

0 +- 4 days

101 +- 4 days

-8 +- 6 days

Monsoon duration 109 +- 4 days

Yolande Serra, U. Arizona

Representation of Extreme Precipitation
Annual extreme precipitation (average precipitation over all days when precipitation equals
or exceeds the 99th percentile, P99M) from CPC observations and CMIP3 and CMIP5
MMEs.
Reasons for improvements:
- Higher resolution
- Improved convective
params
- Slightly stronger circulation
anomalies in summer

A. DeAngelis, Rutgers U.

Frequency of heavy precipitation events goes up 2x in
early 21C and 5-6x by 2100
• Heavy precipitation (99th percentile) is projected to increase by
20-30% across N. America Change in Northeastern U.S. precipitation
by early, mid and late 21st century
• Mainly in winter and mostly in high latitudes in summer
• 7%/K in winter and 3-5%/K in summer (moisture transport)
• Similar to CMIP3

Maloney et al., 2013

Historic 99th percentile

How much of difference in projections is due to model changes and
or to different scenario forcing?
CO2 sensitivity for temperature, hurricane activity, precipitation is similar between CMIP3
and CMIP5  aerosol treatment and GHG forcing differences are responsible

Discriminating among models that are “better” or “worse” in
representing historical climate

Sheffield et al., 2013

!

Summary
Historic Evaluations
• Representation of basic climate – little change from CMIP3 (except T)
• Representation of PDV, AMV, ENSO – slightly better in CMIP5
• But teleconnections still generally poor – model dependent
• Representation of extremes (P) – better in CMIP5 (resolution, convection)
Future Projections
• Differences between CMIP3 andFuture
CMIP5 projections
Plans attributable to forcing
differences rather than model differences
• Projections for the SW are similar for CMIP3 – slight shift in drying/wetting line. But
• NOAA technical report by March/April – foundational report for NCA
significant summer drying (P-E)
• Increasingly late onset of SW monsoon and late-season increase in precipitation
P expected
to increase
(more intense,
more frequent)
– especially
in
•• Extreme
More in-depth
analysis
to be submitted
as a peer-reviewed
article
by late summer
winter
and higherwith
latitudes
in collaboration
NCDC– similar to CMIP3.
Outstanding Questions
• Identifying better models – unclear, depends on variable metric, region, season,
etc. Better model  more robust projections?
• How to improve extremes – attribution, resolution, circulation, samples…
• Attribution of shift in SW monsoon
• …

