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Programmatic Review

NAME Program Timeline

Initial Expzariment Pla;nning

Coordinati(i)n of NAMA;P-I

Installationzof Field O@)servationg,

Coordination of Foreicasting Activities NAME Forecast Forum

Principal IE:ieId Data jCoIIection (Extended NAM Measuren{ent Prograr}ls)

Principal Analysis and Modeliné
Coordination of NAMAP-II

NAME-Stai<ehoIder Projects

NAME Legacy Coordination

NAME S&l Atmosfera BAMS J. Clim J. Clim. J. Ar:id Env.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

* NAME Data Archive (www.eol.ucar.edu/projects/name)




Major future plans/activities: NAME

During sunset: Finalize linkages to ongoing NAME

L egacy Programs and other warm season precipitation
Initiatives:

— NAME Forecast Forum

— Intra-America Seas group

Promote goals of the VAMOS Extremes Panel (CLIVAR
Cross-cut, D. Gochis, T. Cavazos) through N. American
Monsoon research community

Integrate NAME climate/climate change assessments
with the CLIVAR Anth. Climate Change Panels (CLIVAR
Cross-cut, T. Cavazos)

Submitted inquiry for publishing a N. American Monsoon
review article in Reviews of Geophysics (Jan. 2010)

Prepared by: D. Gochis, Chair NAME-SWG



Report on N. American Monsoon
Research:

 Report on Integrating Themes:
— Basic process research
— Predictions
— Applications

o Synthesis publications and fora

 Emerging research priorities



The North American Monsoon Research
Advances:

= AGU special session on N. American Monsoon
climate processes (over 20 submissions)

e Connie Woodhouse et al. described a new tree ring
chronology from Mexico aimed at partitioning warm vs. cool
season precipitation variability for the past 300-500 yrs.
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The North American Monsoon Research
Advances:

= AGU special session on N. American Monsoon
climate processes (over 20 submissions)

e Connie Woodhouse et al. described a new tree ring
chronology from Mexico aimed at partitioning warm vs. cool
season precipitation variability for the past 300-500 yrs.

e E. Vivoni reported on ongoing observational activities in the
R. Sonora/R. San Miguel related to land-atmosphere
exchange processes

* Y. Serra summarized new work on intra-seasonal variability
In the IAS-NAM region related to EW and tropical storm
tracks
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Easterly Wave
Activity and the
CLLJ

More tracks in the west Caribbean
and tropical northeast Pacific
when CLLJ is strong.

Affect extends far off the coast,
suggesting Papagayo Jet is also
importantand acts as an
extension of the CLLJ in the East
Pacificas suggested by Amadoret
al. (2006).

AGU Fall Meeting

Year Of Tropical Convection |
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Serra et al. (2009, submitted to J Clim.)

14-18 December 2009



The North American Monsoon Research

Advances:
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= Johnson et al. (2010) J. Climate Special Issue on
‘TRMM Diabatic Heating’

* Diurnal cycle of surface
streamlines highlighting
evolution of pattern with respect
to terrain fields and precipitation
patterns

 Enhancement of convergence
line along peak topography
(12LT)

 Max. TRMM precip. east of
high topography (18LT)

» Coastal development with
northward/northwestward
component near/after sunset
(OOLT/O6LT)...open questions?

D. Go
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The North American
Monsoon Research
Advances:

Johnson et al. (2010) J.
limate Special Issue on
RMM Diabatic Heating’:

ain periods of SMO
scent 14-22LT

nteresting lee-side,
onvective-shear rotor at
4L T

Nocturnal/morning
descent over western
SMO

Weak, broad nocturnal
ascent over GoC

IIMajor issue with
afternoon humidity
profile over SMO!!!
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The North American Monsoon Predictions
Activities:

= Land-atmosphere coupling diagnostics:

» Last year reported on veg. green-up effects (Vivoni et al.,
2008) and soil depth effects (Gochis et al., 2010)

» Zeng et al. (2010) show significant ‘coupling-strength’ (I)
over much of NAM regional domain.
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The North American Monsoon Climate
Applications Activities:

= Climate Change downscaling studies: (to be
elaborated on by VAMOS CC WG)

e Yang et al. (2001), Arritt et al. (ca. 2004) and Collier et al.
(2007) showed pre-AR4, free-running GCMs having
problems getting seasonal cycle of NAM rainfal

e Lin et al., 2008 analyzed western hemisphere tropical ISV
In AR4 models and showed TEWSs spectral variance
reasonable while westerly modes were universally under-
represented.

e
™
Tl
[,
(]
—
o
]
m—
|
[g»]
[
—
=
g
=
=
o
=
=
o
-
[
(]
¥ 4]
=
i
(g}
-
[N
&
—
T
¥ 2]
T
0y
=
|
=

e Preliminary works by Dominguez et al. and Cerezo-Mota et
al. highlight the need for comprehensive GCM & re-
analysis assessment prior to use in climate downscaling




The North American Monsoon Predictions
Activities:

= NAME Forecast Forum:
« Synthesis from yrs 1

S v cpratos o . ol 443 and 2 (Gochis et al.
B -+ 20% 1 ) | AGU)
I +10-20% » Global models did a
(] +-10% poorer job capturing
g HI0R0%% the mean and intra-
Rt seasonal precipitation
FIRISY anomalies during 2009
Sub-region forecants of % Normal JJAS Sub-region forscasts of % Normal JJAS VS. 2008
Precipfation WASAGSFC AL\ IC. Precipatin CPOMCEPLES Tel

e 2009 Forecast error
suggests strong SST

= evolution limits
prediction skill

 Still need to better
analyze ISV in models

w08

g — E; 3 4 5 5 7 8 [ nam (TEW, tropical .
twwmEro w @ w @ om & % w0 stormsitracks, inverted
% normal 2008 NAGA 80 1 72 g 109 B2 g 77 a troughs, westerly
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Newsletter report




The North American Monsoon Predictions
Activities:
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The North American Monsoon Climate

Applications Activities:

Monsoon region climate
outreach programs:

Border Climate Summary:

> Feb. 2010: recent tree
ring work, NFF review

lonsoon outlook webcast
2009 and 2010) by G.
Garfin (CLIMAS)

Host of other regional
‘integrated research
projects’ by CLIMAS/UofA
and others, to be reported
on by Lisa Goddard

Border Climate Summary

Resumen del Clima de la Frontera

Issued: February 18, 2010

Tree Rings and the Monsoon in the Southwestern U.S.

Por Do, Grovrne, Scuoor oF Ge-
0GRy A0 Dinverorsoe awn Tos
Lapcomsrore oF Tees-Pow Pxspanca,
Thanrersrrr op Aaons

The meonsoon is @ major component of
southwestern Morth America’s climate
regime and argusbly one of the most
anticipated regional climate events of
the year, delivering warying doses of life-

givicg rains tw the U S -Mexico border re- i

soo0 brirgs three-Fourths of norttwestern
Mexico’s anomal rainfall and up to balf of
the annual min in the U.5, Southwest.

Variability in monsoon rainfall in time
and location incresses northward wich
distance from the “core region” in west-
ern and morthwesrern Mexico and is
mombly dramatic along the border and
into the soathwestern 1.5, These rear-
to-year chanpes influence soospstems,
rangelands, agriculture, public healih,
weater rescurces, and warsr demand

yet the mechanisms hdl.u'l.d.'duchm,g-
ez are not completely undersiood.

To better prasp
the full rarge of
spatial and tem- [
paral variahil-
icy that is pos-
sible under naru-
ral {non-human) ‘
candiricns, re-
seachersat the 8
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Agura 1. rhl:phw:'llungnph st rabes 3 soquenca of four Couglas-

in.I:IIJIJEEU'lTJ'l firtraa Angs (1871 -1874] frorm sout bwastom Mow Maica. Each anmcl

hring Is compassd of Ight-colored earywood EW)and dark-colored

lived, maisture. Fa;‘:odn.m 1371 and 1 872 contain inira-anral densky varbtiore:
strassad tress, known 2 Falsa rings” which areproba by redatod te reduced ol melstura
InthaMay-luns pr-moreoon pariad l;l‘duﬁwarhblmufE#Mdﬁ ¥

damtvartabity of LW

Tree Rings and functien of ool
the Monsoan
Our understanding of the mansoon
climate spstem has improved great-
ly in recent years, largsly through the
cooperative efforts of ressarch associ-
ated with the Morth American Mon-
scom Experiment | hirpffwwneol.

7] uearedu/pmjectsiname) and im-

proved seasonal forecasts. For loo-

- U pertime scale climare chanpe projec-

tions, plobal climare models robust-

ly predict that the repion’s ool season
will be drier in the furure, but predic-
tions of Furure Morth American Man-

scon precipitation, in respanse m hu-

man-caused climate change, are varied.

Blarural proxy recards in the form
of tree rings can belp put these pro-
jections and furure chanpes in long-
term perspective. As described in
the July 2009 Border Climate Sum-

x. mary {available online: btipfemw

climas arizana. edu/forecasis hor-

1 derfarchive.himl), tres rings provide

width, mmwmdsmwzmn pm:lpl:ﬂnn

excellent records for reconstructing en-
wunm:nmlh:mr_umdud.mgmm—
ml clirmate variability at time-scales
of years to decades o cenruries,

Scurthwestern BMarth America hasa
dense nerwark of tree-ring collec-
tions that extend back more than 400
years, Historically, scientises have ussd
thess records o Jearn about che long-
term history of drought and wet-
ness in the winter seasan, but these
eree-ring samples alon can be ussd

o study maisturs hisoory associared
with the Morth American Monscon.

The anmual prowth rings in many south-
western conifer species, such as pine
and fir tress, are composed of light col-
ored “earlywood” that forms in che
spring and dark coloned “latrwocd” thar
forms in the summer (Figure 13, In the
Seasthweest 11,5, and northwess Mexicn,

continned an page 4

bttp:/ folimas_arizoma . edu/ foreoasts/border fsummary. html
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Ongoing NAM Related Synthesis
Activities

e Fall AGU session
(Gochis, Vivoni, Gutzler)
— ~20 presentations

e J. Arid Environments
Special Issue “Land
surface ecohydrology of
the North American
Monsoon system”
(Vivoni, Gochis, Watts)

— 12 articles

J Arid Env., Vol. 74, May 2010




Ongoing NAM Related Synthesis
Activities

« BAMS overview article on the “Year of Tropical
Convection” (Gochis and Serra)

— Synopsis of NAM structure during the 2008 and 2009
monsoon seasons

— EXxplicit emphases on large-scale influences on mean
monsoon behavior (mostly precipitation) and on
mechanisms of intra-seasonal variability

— Due out later in 2010/early 2011



Ongoing NAM Related Synthesis
Activities

* Book chapter for WMO-WCRP (Gochis and
Berberry)

— Synthesis of NAME research and legacy programs
largely reported on previously to VAMOS/CLIVAR panel

— Due out late 2010

* |nvited manuscript to Reviews in Geophysics on
progress in North American Monsoon research
(currently in preparation)



Emerging N. American Monsoon
Research Priorities:

e Given all that has been accomplished In
NAME:

— What needs remain?

— What are the best ways to go about addressing
those needs?



Emerging N. American Monsoon
Research Priorities:

Monsoon process studies:

1. Explaining monsoon variabllity:

a)

b)

d)

How much of the IAV of the NAM can be explained by
‘internal’ versus ‘external’ forcing mechanisms? (Probably an
ill-posed questions but...)

How does the diabatic heating structure within the NAM
region serve to, presumably, enhance the monsoon
circulation?

Can we better link NAM variations due to tropical ISV to
changes in large-scale drivers such as ENSO, WHWP, PDO,
AMO or other drivers?

Can we further refine the role of the land surface in
modulating regional climate? (e.g. large-scale antecedent/pre-
onset conditions, memory of hydrologic inputs)



Emerging N. American Monsoon
Research Priorities:

Monsoon process studies:

2. Paleoclimate studies:

a) How have the mean and variance structures of monsoon
precipitation changed since the mid-holocene (~6000 ybp)?

b) What are the mechanisms behind past NAM climate
extremes, particularly annual and decadal-scale fluctuations
and paleoflood events?

3. Climate change processes:
a) How will differential heating of land and sea evolve?

b) Will there be significant shift in the monsoon precipitation
climatology? (more/less extremes, shifts in elevation or
latitude)



Emerging N. American Monsoon
Research Priorities:

Modeling and prediction priorities:

1. Prediction research:

a) How much value can RCMs and regional NWP models add to
parent global forecast models?

b) How can we improve the use of existing and new
observations in making model predictions (data assimilation
and parameterization development)?

2. Adaptation strategies:

a) Can we develop pro-active adaptation/resiliency strategies to
current and future climate variations and changes?

b) What levels of forecast certainty are required to motivate
societal changes?

c) What institutional structures need to change?



Emerging N. American Monsoon
Research Priorities:

Recommendations: (based on where NAME has lead us
to...)

1. Conduct new OSSE-type experiments to aid in the design of the regional
observing system. (particularly for atmospheric profile and radar
instrumentation)

2. Expand the generation, collection and consolidation of multi-model
forecasts (both atmospheric and hydrological) to create improved
estimates of model forecast uncertainty. (Relates to IRl and NFF type
efforts)

3. Invest in additional AmeriFlux type research stations that span the NAM
climate gradient and include under-represented ecosystems.

4. More generally, re-engage bi-national research efforts through
coordinated meetings, field experiments and new proposals/projects.



Emerging N. American Monsoon
Final Questions:

 What are the best mechanisms for building
on NAME program achievements:

— Austral-Asian monsoon research community
has successfully retained programmatic interest
for decades, are there lessons to be learned
there?

— How can we further streamline research
findings into operational prediction?
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