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Introduction 2-m Temperature Trends: 1980-2003 Notable Trends Continued...

This poster displays simulations from the North American Regional Climate Change
Assessment Program (NARCCAP) and their ability to reproduce the 2-m temperature
trends of the late 20th century over North America. This analysis focuses on the
simulations driven by the NCEP-DOE global reanalysis Il (NCEP) and simulated trends
are compared to this, as well as 2 other observation-based datasets and one other
reanalysis.

The “Warming Hole”

» The “warming hole” in JJA - SON that extends from the Southeast U.S.
northwestward through the Plains is not consistantly captured by the RCMs. More
models are able to reproduce the cooling trend in the Southeast than in the Plains.
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» In the Plains, this may be a response to Pacific decadal variability, enhanced by Atlantic multidecadal SST variability in
SON (Wang et al. 2009). There are also possible contributions to the cooling from changes in land-surface type/use
over time (Diffenbaugh 2009), though there is no clear consensus related to the causes yet (Portmann et al. 2009).

NARCCAP Is producing 50-km horizontal resolution climate simulations over North
America by dynamically downscaling 4 different global climate model (GCM)
simulations and one reanalysis (NCEP) using 6 different regional climate models
(RCMs). There are also 2 50-km timeslice experiments included in NARCCAP using
the GFDL atmospheric model and the NCAR CCSM atmospheric model with

» |n the Southeast, the cooling could be the result of aerosols (Portmann et al. 2009).

» |f the “warming hole” is mainly caused by local influences that feed upscale (e.g. by land-surface change), it is logical that
the RCMs would not capture this trend, as these effects are not included in the models.

| ’ » Ifitis influenced by SST variability from outside of the domain, it is possible that the large-scale atmospheric influence
observed sea-surface temperatures (SSTs) and sea-ice forcing the lower boundary. Yoo v . P 3 b
may not translate well into the center of the domain, unless the model were nudged.
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All NARCCAP simulations, reanalyses, and observation-based datasets used here
have been regridded to a common 1/2 degree resolution grid.

Discussion Points

Observation based datasets and reanalyses:

»  Should we expect regional climate models to be able to simulate observed
trends?

NCEP: NCEP/DOE global reanalysis Il. T62 (approx. 209 km) horizontal resolution,
98 vertical levels. The driver for the regional models shown here.

NARR: North American Regional Reanalysis. 32-km horizontal resolution, 45 layers.

UDEL: Uni | f Del e alr t t d IDItatl vsis. 1/9 Clearly, some RCMs cannot capture trends that occur over large portions of the domain. In the context of the

' n|ver5|ty OI Lelavare alr temperature ana precioitation analysls. s AR ke “ o WSO E e gt OCKR O I “warming hole”, if the forcing is external to the domain (e.g. SST multidecadal variability) and not due to changes in

adegree FZSO|UtiOﬂ, g obal. (http; //WWW.@SH.HOGGSOV/DSd /) 05 . e e VoA g CrmEALTL R e land type/use over the last 25 years, should we expect them to capture the trend?

CRU: CRU TS3.0 analysis from the Climate Research Unit at the University of East A N\ il ‘
Anglia. 1/2 degree resolution, global. (http:/foadc.nerc.ac.uk/data/cru)
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Not all trends are forced at a large-scale and not all potential forcings are included in the RCMs.
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» Even in the case of small, but potentially resolvable changes in circulation, should we expect a reasonable trend? For
example, examine the abllity of the RCMs to capture the JJA cooling trend in coastal Southern California. This cooling
may be due to a greenhouse gas forced increase in sea-breeze activity induced by Sreater warming inland vs. that
over water (Lebassi et al. 2009).

Trends
Notable Trends... » Should trends be used as a metric in weighting the RCMs, if that were to be done

Trends have been calculated for each grid box using linear regression on seasonal | - o | N NARCCAP?
average timeseries. 90% confidence intervals for each 8”d OOX were established ” MAAV\ gOOI S from thSGres t Lak.es Westhrd thll’lOUfSI'% BI’ItISh CO: umb(;a l\/\/lth}’:f\/ arming »  One of the six weighting metrics developed within the ENSEMBLES program was based on temperature trends.
using a t-test. Significant trends are hatched. N the Southwest ana Southeast Is captured In all of the regional modadels. The

cooling trend is too weak In the MM5I, and too strong in the HRM3 relative to UDEL . . - . .

S / S » [rends are unlikely to be captured in a more realistic manner in the GCM-driven
and CRU. . .
simulations.

» A particularly cold MAM season in 2002 is partially responsible for the strength of this cooling trend over this 24 year
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daytime temperatures in coastal California. J. Climate, 29, 3558-3573. » The overly strong Canadian MAM cooling trend in the HRM3 is echoed in winter where warming is too weak, and it also /
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| | o | - » The pattern of warming in DJF is also reasonably well captured by the RCMs, though | | N | - | | | o

Wang, H., S. Schubert, M. Suarez, J. Chen, M. Hoerling, A. Kumar, P. Pegion, 2009: Attrioution of the seasonality and regionality in climate trends . : . . »  For instance, if the drift increases in the future simulation, there will be a bias to the trend in the future simulation, and,
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