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Gene Takle
Our fall semester is off to a fast start with an overall 

increase in enrollment at Iowa State. My expanded duties 
as faculty director of the University Honors Program 
have led to a reduction in my contributions to the 
meteorology teaching program. Dr. Gallus has taken over 
the management of the senior thesis program, and Dr. 
Gutowski will be teaching the global change course. I have 
managed both of these for about 15 years, so it is time for 
some new ideas on both.  

I am again privileged to work with my colleagues and 
some talented students and support staff on interesting 
research topics. Graduate student Dan Rajewski is now 
“keeper of the code” for the shelterbelt model, which 
was developed by Hao Wang back in the early 1990s for 
describing turbulent flow through agricultural shelterbelts. 
Dan is applying the model to dispersion of odor from a 
confinement poultry operation and exploring whether 
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Xiaoqing Wu
While teaching Physical Meteorology 341 and 342 is a 

major part of my job during the fall and spring semesters, 
my research group continues to work on improving 

numerical simulations of cloud systems and understanding 
effects of convection and clouds on the mean state and 
variability of global climate using the ISU cloud-resolving 
model (CRM) and general circulation model (GCM) in the 
past year. We published a number of papers in refereed 
journals. The progress and finding from these papers are 
briefly summarized in the following.

The connection between the intraseasonal Madden-
Julian Oscillation (MJO) and interannual El Niño-Southern 
Oscillation (ENSO) has been proposed and investigated 
for the last two decades. However, many fully coupled 
atmosphere-ocean general 
circulation models 
(GCMs) are still unable to 
simulate many important 
characteristics of these two 
phenomena partly due 
to the great uncertainty 
in the representation 
of subgrid-scale cloud 
systems. We report herein 
the simulation of an El 
Niño in a fully coupled 
GCM with a modified 
convection scheme, which captures many of the observed 
features of the 1997/98 El Niño event. The representation 
of convection in the coupled model plays a major role 
in modeling both interannual ENSO and intraseasonal 
MJO variability in closer accord with observations, and in 
reproducing the evolution of 1997/98 El Niño-type events.

Comparison between two sets of 20-year (1979-
1998) integration using the ISU GCM illustrates that the 
inclusion of convective momentum transport (CMT) in 
the convection scheme systematically modifies the climate 
mean state over the equatorial region. The convective 
momentum tendencies slow down the equatorward flow at 
higher latitudes near the surface, and weaken the equatorial 
convergence and convection. This reduces the convective 
heating and drying around the Equator and produces 
an improved meridional distribution within the upward 
branch of the Hadley circulation. The major heating 
peak during the boreal winter is moved to south of the 
Equator at about 10oS, which is closer to the heat budget 
residuals of the ECMWF reanalysis data. The responses 
of meridional wind to the reduced heating result in the 
secondary meridional circulation within the intertropical 
convergence zone.

Dynamical effects of CMT on global climate simulations 
are investigated using an idealized version of ISU GCM. To 
isolate the dynamical effects of the CMT, an experimental 
setup is proposed in which all physical parameterizations 
except for the deep convection scheme are replaced with 
idealized forcing. The CMT scheme is incorporated into the 
convection scheme to calculate the CMT forcing, which is 
used to force the momentum equations, while convective 

and Yuma. This area can get winter rains and is also 
subject to a summer monsoon season, so it tends to be a 
bit more “lush” than some of the California deserts. It is 
characterized in particular by numerous saguaros, which 
are the towering cacti stereotypical of cowboy movies. We 
also were lucky enough to see a few bighorn sheep.

A big event this year for the geology program was an 
alumni reunion at our summer field camp near Shell, 
Wyo. We ran one of these in the summer of 2002 and 

ended up with close to 
150 attendees between 
alumni, faculty, staff, 
family, and friends. 
Attendance this time was 
lower, but still around 
100. We even had one 
meteorology alumnus! 
That was Dave McDonald 
(Ph.D., 1993), who came 
with his daughter and 
nephew. We had a great 

time taking hikes, fossil collecting, and just eating and 
hanging out. The region around field camp is world 
renowned for its abundance of Jurassic dinosaurs. In 
fact, one of the most exciting activities of the reunion 
was a visit to a nearly completed excavation of an 
exceptionally well preserved sub-adult Camarasaurus, 
which is somewhat similar to Apatosaurus (what used to 
be called Brontosaurus). You can see pictures of this on 
the departmental web site.

Unfortunately, last spring I was unable to attend the 
alumni luncheon held in association with the NWA 
Severe Storms and Doppler Radar Conference in Des 
Moines, as it conflicted with the geology graduate student 
seminar day. However, I hope to see many of you at the 
event this spring.

temperature and moisture tendencies are not passed into 
the model calculations in order to remove the physical 
feedback between convective heating and wind fields. 
Excluding the response of complex physical processes, the 
model with the experimental setup contains a complete 
dynamical core and the CMT forcing. Comparison between 
two sets of five-year simulations using this idealized GCM 
shows that the Hadley circulation is enhanced when the 
CMT forcing is included, in agreement with previous 
studies that used full GCMs. It suggests that dynamical 
processes make significant contributions to the total 
response of circulation to CMT forcing in the full GCMs. 
The momentum budget shows that the Coriolis force, 
boundary layer friction and nonlinear interactions of 
velocity fields affect the responses of zonal wind field, 
and the adjustment of circulation follows an approximate 
geostrophic balance. The adjustment mechanism of 
meridional circulation in response to ageostrophic CMT 
forcing is examined. It is found that the strengthening 
of the Hadley circulation is an indirect response of the 
meridional wind to the zonal CMT forcing through the 
Coriolis effect, which is required for maintaining near-
geostrophic balance.

Increased observational analyses provide a unique 
opportunity to perform years-long cloud-resolving 
model (CRM) simulations and generate long-term cloud 
properties that are very much in demand for improving 
the representation of clouds in GCMs. A year 2000 CRM 
simulation is presented here using the variationally 
constrained mesoscale analysis and surface measurements. 
The year-long (January 3-December 31, 2000) CRM surface 
precipitation is highly correlated with the Atmospheric 
Radiation Measurement (ARM) observations with a 
correlation coefficient of 0.97. The large-scale forcing is the 
dominant factor responsible for producing the precipitation 
in summer, spring and fall, but the surface heat fluxes play 
a more important role during winter when the forcing is 
weak. The CRM-simulated year-long cloud liquid water 
path and cloud (liquid and ice) optical depth are also in 
good agreement (correlation coefficient of 0.73 and 0.64, 
respectively) with the ARM retrievals over the Southern 
Great Plain (SGP). The simulated cloud systems have 50% 
more ice water than liquid water in annual mean. The 
vertical distributions of ice and liquid water have a single 
peak during spring (MAM) and summer (JJA), but a second 
peak occurs near the surface during winter (DJF) and fall 
(SON). The impacts of seasonally varied cloud water are 
very much reflected in the cloud radiative forcing at the 
top-of-the atmosphere (TOA) and the surface, as well as in 
the vertical profiles of radiative heating rates. The cloudy-
sky total (shortwave and longwave) radiative heating profile 
shows a dipole pattern (cooling above and warming below) 
during spring and summer, while a second peak of cloud 
radiative cooling appears near the surface during winter 
and fall.

(and if so, where) lines of trees can change the downwind 
flow from a poultry house to disperse the odor under non-
neutral as well as neutral conditions. Graduate student Sarah 
Schmidt is using the code to look at how trees of different 
shapes can be combined to convert mean wind to turbulence 
and dissipate the turbulent kinetic energy in a “benign” way. 
Her application is to high winds in urban environments.  

Postdoctoral research associate Eric Lu has been with 
our group for over a year now and is helping assess impacts 
of climate change on streamflow in the Mississippi River. 
Eric received his Ph.D. from the University of Arizona and 
also is interested in assessing the distinct contributions of 
variability of water vapor and temperature to the interannual 
variability of precipitation on a continental scale. A better 
understanding of this distinction will help us understand 
how climate change is likely to influence precipitation 
patterns in different climate regimes across the U.S. 

This past summer I spent two weeks at NCAR in Boulder, 
Colo., doing some background study on recent research in 

surface fluxes of water vapor, 
carbon dioxide, and trace 
gases and the role of plants. 
NCAR is launching a new 
project to look at fluxes in 
water-limited environments, 
and I will be participating 
in a workshop later this fall 
where plans for a major field 
program will be developed. 
My interest is more in 
managed, as opposed to 
natural, landscapes and 

how management practices (like choices of crops and tillage 
practices) interactively relate to climate through plant-
regulated surface fluxes.

As public interest and concern about climate change 
increases, so do the requests from various organizations 
and ISU instructors for someone from our program to 
discuss the background and implications of global climate 
change. I continue to give numerous public presentations 
summarizing the current state of understanding of climate 
change at the global scale and implications for the Midwest. 
If you as a professional meteorologist are receiving such 
requests for information, you might go to my website 
and pull some slides off one of my recent powerpoint 
presentations. Just google eugene takle and you will find me.  

I hope yours has been a successful year and that the 
coming year will bring new adventures and interesting 
challenges. Stop by our offices if you are passing through 
Ames.
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The Department of Meteorology at Iowa State 

University is committed to providing outstanding 

opportunities for the university community. In 

order to have the resources necessary to take 

these programs into the future, support for the 

department is essential. Funding is required to aid 

the program in developing new opportunities in 

technology, continuing and advancing outreach 

activities, maintaining and expanding current 

performance and educational opportunities, and 

supporting students and faculty. These services are 

crucial as the Department of Meteorology strives 

to keep up with the student demand for these 

experiences. To help make a difference, simply fill 

out the form, drop it in the mail (ISU Foundation, 

2505 University Blvd, Ames, Iowa 50010-8644) 

and check our next newsletter.

For more information about making a gift to 

the Department of Meteorology or including ISU 

in your estate plans, please contact the College 

of Liberal Arts and Sciences Development Office 

at 515-294-3607 or Erin Steinkamp at estein@

iastate.edu. www.foundation.iastate.edu/las_gift

Making a Difference
I wish to support programs in Meteorology at ISU. 
Enclosed is my gift of:
_____$1000  		  _____$250  

_____$100  		  _____$50      

Other $_______________

Please specify the fund that should receive your gift:

_____Student Scholarships	    _____General Development

_____Computing or Support	    _____Outstanding Senior Thesis Award

_____Student Conference Funds   _____ Seminar Funds 

_____I will request that my employer match my gift 

My employer is _________________________________________

Please charge my credit card.
_____ VISA			   Card #_______________________

_____ Mastercard		  Exp. ________________________

_____ Discover     

Signature____________________________  Date____________ 

Phone # and e-mail ____________________________________
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