Summertime in the NARCCAP Regional Climate Simulations  P417

Introduction

The North American Regional Climate Change Assessment Program (NARCCAP) is producing high-
resolution climate simulations in order to generate regional climate change scenarios for impacts
research and to investigate uncertainties in the projection of future climate. NARCCAP simulations are
produced by 6 regional climate models (RCMs) given conditions from 4 different global climate models
(GCMs) and one reanalysis.

This particular study investigates the performance of the different regional models as driven by the
NCEP Reanalysis |l for June-August (JJA) from roughly 1980-2000, with a focus on central U.S.
precipitation. The North American Regional Reanalysis is used for comparison to present day
conditions. Also included is a brief assessment of changes in precipitation between 1971-2000 and
2041-2070 from 3 of the NARCCAP RCMs driven by 3 GCMs: the United Kingdom Hadley Centre
Climate Model version 3 (HADCM), the Geophysical Fluid Dynamics Laboratory Climate Model version
2.1 (GFDL), and the Canadian Global Climate Model version 3 (CGCM). All GCMs have been forced
with the SRES A2 emissions scenario for the 21st century.

More information on NARCCAP can be found at www.narccap.ucar.edu.
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1980-2000 JJA Average Surface Conditions

2m Temperature (red lines, deg C)

2m Specific Humidity (color fill, g/kg)
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150°W 120°W  90°W 60°W 120°W 90°W 60°W 150°W 120°W 90°W  6O°W 30°W
N / j
— b,@ ~
N p— / / T
N \ 0
. "\Z - — -, / / 3
A\ SIS
N SN .
—] NI y
-
120°w 110°%% 1 00°2’/kg 80°wW oo°w 110°W 100°W 90°W 80°W 120°W 105°W 90°W 75°W
e rmrenreevesvee e S —— B I i
2 4 6 8 10 12 14 16 18 20 5 4 8 " 10 10 ", 16 18 20 2 4 6 8 10 12 14 16 18 20
[2m Temperature Contours: —8 to 32 by 4 C| [2m Temperature Contours: —8 to 36 by 4 C|

[2m Temperature Contours: 4 to 32 by 4 C|

|Sea Level Pressure Contours: 1008 to 1023 by 3hPa)

[Surface pressure Contours: 700 to 1000 by 100hPa|

[Surface Pressure Contours: 800 to 1000 by 100hPa]

MM5I ncep JJA 1979 to 2004 RCM3 ncep JJA 1979 to 2004 WRFP ncep JJA 1979 to 2004

L50°W 120°W 90°W

150°W 120°W 90°W 60°W 150°W 120°W 90°W 60°W

RGN, \ “»‘ﬁ’-f;s.;}

80°W
-‘*\3“‘:3"" ‘\f? \
.\" N

S
' L

e s
'

120°W 110°W  100°W 90°W 80°W 70°W

120°W 110°W 100°:V’/k8 90°W 80°W 70°W | | | Ig/kg 120°W  110°W 100‘;};]kg 90°W 80°W 70°W
I I [ [ I 2 4 6 8 10 12 14 16 18 20 | I I I
2 4 6 8 10 12 14 16 18 20 |2m Temperature Contours: —4 to 28 by 4 (| 2 4 6 8 10 12 14 16 18 20
[2m Temperature Contours: —4 to 32 by 4 (| [Sea Level Pressure Contours: 1008 to 1038 by 3hPa| [2m Temperature Contours —8 o 32 by 4 C|
[Surface Pressure Contours: 700 to 1000 by 100hPa|
CRCM(ncep) - NCEP ECPC(ncep) - NCEP
| + .~ -« = | 2m Surface
) | Temperature
Difference
1979-2004 JUA
' | Average
I T | T 7" T T | T — T T Diff b
HRM3(ncep) - NCEP MM5I(ncep) - NCEP Ifference between
i !_ e — /_ -Eﬂl_—l"a‘\ il _*_ q .-’ [/__,. M_L_ !j_ l‘;.ﬁ RCM NCEP
ey PR T S N ey Tt s Wl Reanalysis Il driven

run and the NCEP
Reanalysis || (RCM
Driver).

RCM re-gridded to
reanalysis resolution.

RCM3(ncep) -

NCEP
- This analysis gives a
basic sense of model
bias. Most of the
RCMS have a warm
bias in the Plains in
JJA and during the

rest of the year.

NCAR/IMAGe

MOdel Descriptions (note: all RCMs have a 50km horizontal resolution)
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*TWL = Thermal / Water Layers

lozlll_lllllllllllllllll

NARR |
10t -
10° ;

107! ;
1072 :
1073 ;
104

el e sl sl e sl el el S AW

PR OO o ) LI I ~I00WOO

1980-2000 JJA Average of 3h Average
Precipitation Rate (mm/day)

“Central US” region for frequency distributions and
hovmoller diagrams inset on NARR.
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Central US Frequency Distribution
(in % of total) of 1980-2000 JJA 3h
Average Precipitation Rates (mm/h)

Central US region outlined in NARR average above.
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Hovmoller Diagrams (Time vs. X(km)) of average
precip from June-July of 1993 in the central US
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Percent Change in Average JJA Precipitation
1971-2000 vs. 2041-2070
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