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Introduction

This poster displays simulations from the North American Regional Climate Chansge
Assessment Program (NARCCAP) and their ability to reproduce average near-surface
conditions from June-September (JJAS) during the North American Monsoon (NAM).
This analysis covers major precipitation features, wind and moisture flux fields, the
monsoon-related seasonal change in wind direction, specific humidity, and
temperature. Simulations drvien by the NCEP-DOE global reanalysis || (NCEP) are the
focus of this evaluation. Because the North American Regional Reanalysis (NARR) is MM5| ‘
used in this model comparison where observations are not available, a comparison of

its winds with those observed during the 2004 North American Monsoon Experiment
(NAME) is also included.

Models & Methods

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).
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Major characteristics of the NARCCAP RCMs:
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Precipitation should e present along the Mogollon Rim in AZ and the Sierra Madre All RCMs perform reasonably, except the CRCM. The cause of its unusual high bias in
CRCM ECP2 HRM3 MM5I RCM3 WRFG . . . ) . . ) ) L ) ) / . .
Dynamics TSt oot ycrostac, Compressibe OISl Hydrosiat, - Nonnydrostale, Occidental In Mexico. Both are simulated in all of the RCMs, but with errors in 92-m specific humidity in this area is still unknown.
Compressible Incompressible Compressible Compressible Compressible /
BN inigngol | ot el oo oaiess 4 e 2§Ix§8i?éit)ia| 25522551)22}5 magnitude and spatial coverage in most of the models. Precipitation in the CRCM is
orizontal wind. ilter relaxation relaxation . . . . .
Land Surface_ CLASS NOAH MOSES NOAH BATS NOAH noisy, several models have a dry bias in AZ, and the RCM3 and ECP2 have high biases
Ml 4" u 5 e " along the Sierra Madres compared to UDEL precipitation. Precipitation is dependent on
Vegetation Types 21 vegetation classes 13 classes EISerfclja:rSs?)?\-(VSV(!ﬁgps%%S) ;?Bcﬁgz? from USGS 19 classes 24 classes from USGS o o . . ‘ o e . .
A e | | many other processes, so it is important to examine other driving fields in order to gain
Boundary Layer Richard,son number Hong-Pan non-local K rl-;]i.rsltnc;rder turbulent countergradient, non- El:nrgltgcr;;a}é’ient flux \e(r?t?Zﬁjr:]JQri]\:j (explicit FOr more |nf0rmat|0n C?ﬂ . . . . o e .
omston o ok pmergadert NARCCAP and these regional ll @ Detter understanding of the models and their simulations of precipitation.
Exr;llilc;,i;ih::ist Removal of supersaturation Ejng(rjgjtlu?;tion ?Z;Eiggjﬁlj?:i&qnﬁ;gl Dudhia simple ice 3gEdExéF;?gnostic z;%gir;g?tri;:ir?!c;un% \lliquid models Visit;
Www.narccap.ucarecu
Number of Yertical 129 28 19 23 18 35
Tygf):rfd\il:arical Gal-Chen scaled-height Normalized pressure Eék;iirt:rrain following & Sigma Terrain following Terrain following
Original Grid Size 160 x 135 161 x 136 171 x 146 160 x 130 155 x 130
Sp°’(‘§;§g’;‘:s'?)epth 10 14120 (x}y) 8 13 105
Length of Timestep 900 Seconds 100 seconds 300 Seconds 120 seconds 150 Seconds 150 seconds
Spectral Nudging |Yes Yes No No No No

Observation based datasets and reanalyses:

NARR: North American Regional Reanalysis. 32-km horizontal resolution, 45 layers.
UDEL: University of Delaware air temperature and precipitation analysis. 1/2°
resolution, global. (http:/AMvww.estl.noaa.gov/osd/)
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| o e Onshore moisture flow develops NARR moisture flux is likely too high over the northern part of the Gulf into AZ, as the

O
2, o O O duning th due t O ' wind field is too strong here. The magnitude of the CRCM moisture flux appears
e %3333?3333 =fEn= shL:;LrE ch gz?fggzaﬁe@?nangethg a 1 980_20 JJAS AVCI'GSC 1 O'm Wind reasonable, but with inherent error because of the specific humidity bias.

NAME: CSU-NAME upper-air and surface sridded analyses version 3.1¢. 1° resolution, SR 3 N
analysis of data collected during NAME. Uses NARR reanalysis data over s SSEEISY % §,§§ R 1] |
data-sparse oceanic regions, but not the Gulf of California. N HE AR W &2 WS ;?:Zfﬁgx ‘ |
http://tornado.atmos.colostate.edu/name/products/gridded/index.html ﬁ*ﬁ S N SRS 0102030405060 7080507100 Glatme D
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i % E development of a thermal low over j While most of the models capture the onshore flow
B Do moe Jowland desert areas.  Flux of onshore ; into Mexico, several models have difficulty simulating D|SCUSS|ON

A T T moisture feeds precipitation along the 5 the onshore, northward wind component in the . . . . .
B - Mogolion Rim and Sierra Madires. £ ‘northern Gulf of California up into AZ. This is When determ!nlng the credibility c’>f’a model s simulation, more should be taken into

Ly 3 o Precipitation occurs in “oursts and oarticularly apparent in the MM5I and the ECP2. The a;courjt than just its average precipitation and temperaturg. While the NARCCAP

Fol Ve 4 IR breaks” regulated by the passage of s ¥ onshore flow in the HRM3 into AZ may be aided by its simulations shown here’ oerform well, for the most part, with these 2 measures, Most of
e Y o o tropical easterly waves, which force o e e Bl S e A e oI 2 varm bias over the Sonoran Desert. them have problems with other fields thqt !nd‘lcate how well they are S|mu|§t|ng the
LCaate, e NS moisture up the Gulf of California, and PR e | processes behind the NAM system precipitation. The HRM3 has a warm Dias over the

I REE The seasonal cycle of the meridional wind component averaged over the box shown  Sonoran Desert, which could strengthen its onshore flow and moisture flux into AZ.

o W o shifts in the upper-level ridge. . | , . | . . e _ R ‘
in the NARR panel above is shown directly above/left. While the switch to a dominant  The CRCM has an obwvious bias in specific humidity in this region. The MM5I and ECP2

northward average wind component during monsoon season is overdone in the NARR  do not properly simulate the average monsoon flow in the northern Gulf of California
(see below), it should still be present in this region. The models that do not capture  into AZ. The RCM3 has the same problem, but not to the same extent. The only model

1 980-2004 JJAS Averase Q-m Temperature this on average, do form a sea-breeze during the peak in the diurnal cycle, allowing with no substatial bias in these fields is the WRFG.

moisture flux into and precipitation in AZ.

NARR Average Area Avg Temperatures ~ NARCCAP simulations of 2-m This Is not to say that this model will not have strong biases in variables/processes in
3 N il “ ) . * . : : . . :
e, . (. (region shown at left):  temperature are similar and NOTE. WR W|nd B|as NAME NARR .y 2004 | other regions (i.e. do not assume you could get by using just this model for your
p * 9 o e . . L 4 T*_? ""<"“”_’. “h‘& ) . . . ¥

NARR: 94.61 °C realistic iIn most models in terms of . | | ‘ PR SN AN W analysis). These results also do not indicate how any of the models will perform when
‘ ’ hei , Al A word of caution... the NARR wind field is used here for this model g 77 7 A 11 % : : : .

CRCM: 93.36 their magnitude and spatia e A iy AESISE forced with any of the 4 GCMs being used in NARCCAP. Similarly, they do not yet

ECPO. 9461 distribution. The HRM3 is the periot?] OvGerlfthi? fﬂf’”‘. H.Otwe/gf tTet.NAtRRtEGSSOSSfTSI wind bias £ Indicate that any one NARCCAP model simulation of future climate in this region is more
¢ ¢ . . . over the GUlIl or Lallfornia INnto reiative 10 the Uuly average . . . . .

HRM3: 95 64 acception. Its warm bias is sreldad NAWIE eozanee s (v et and i cbowe S ; credible than another. A process-based analysis of the GCM-driven simulations of

MM5I: 94.70 poresent here, particularly over the gggfulagy in tge nir:them GL;Th Agiﬁ\ign gf NA'iR run for thIy of current climate and an analysis of the processes driving their projections of future
X ' Y enhanced with more of the observations contains a o AN WS : : :

RCM3: 94.99 Sonoran Desert, though it is NOt as | eary identical error (not shown here: Ciesielski andl Johnson, J SRl AN climate will need to be completed first.

WRFG: 93.19 strong thI’OUShOUt the fegion as It Climate, 2008), implying that this is a systematic problem in the NARR. I — =

. . : This bias Is most likely not limited to this one season.
s elsewhere in North America. Y
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