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QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Using the template 
 

Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% 
the size of the final poster. All text and graphics will 
be printed at 100% their size. To see what your 
poster will look like when printed, set the zoom to 
100% and evaluate the quality of all your graphics 
before you submit your poster for printing. 
 
Using the placeholders 
To add text to this template click inside a 
placeholder and type in or paste your text. To move 
a placeholder, click on it once (to select it), place 
your cursor on its frame and your cursor will change 
to this symbol:         Then, click once and drag it to 
its new location where you can resize it as needed. 
Additional placeholders can be found on the left 
side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts are fixed and 
cannot be moved but advanced users can modify any 
layout by going to VIEW and then SLIDE MASTER. 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the 
left side of the template. Move it anywhere as 
needed. 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To 
adjust  the way the text fits within the cells of a 
table that has been pasted, right-click on the table, 
click FORMAT SHAPE  then click on TEXT BOX and 
change the INTERNAL MARGIN values to 0.25 
 
Modifying the color scheme 
To change the color scheme of this template go to 
the “Design” menu and click on “Colors”. You can 
choose from the provide color combinations or you 
can create your own. 
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This PowerPoint 2007 template produces a 36”x48” 
professional  poster. It will save you valuable time 
placing titles, subtitles, text, and graphics.  
 
Use it to create your presentation. Then send it to 
PosterPresentations.com for premium quality, same 
day affordable printing. 
 
We provide a series of online tutorials that will 
guide you through the poster design process and 
answer your poster production questions.  
 
View our online tutorials at: 
 http://bit.ly/Poster_creation_help  
(copy and paste the link into your web browser). 
 
For assistance and to order your printed poster call 
PosterPresentations.com at 1.866.649.3004 
 
 

Object Placeholders 
 

Use the placeholders provided below to add new 
elements to your poster: Drag a placeholder onto 
the poster area, size it, and click it to edit. 
 
Section Header placeholder 
Move this preformatted section header placeholder 
to the poster area to add another section header. 
Use section headers to separate topics or concepts 
within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the 
poster to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size 
it first, and then click it to add a picture to the 
poster. 
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The transport of gases and aerosols to the upper troposphere/lower stratosphere 
(UTLS) impacts the Earth’s climate.  This study aims to improve our understanding 
of the vertical transport of surface-based species by examining the widespread 
convection associated with tropical cyclones (TCs).  We focus on TCs in the 
western North Pacific (WNP) because it is the world’s most active basin.  It 
produces larger and stronger storms than any other basin, and TCs in the WNP 
often make landfall in East Asia, one of the world’s most polluted regions. 

INTRODUCTION	

CASE	STUDY:	MIREILLE	(1991)	
FUTURE	RESEARCH	

•  Add innermost nest of 3 km grid spacing to explicitly resolve convection (Fig. 3). 
•  Compare WRF-Chem simulated output to DC-8 chemical measurements. 
•  Analyze forward/backward trajectories using HYSPLIT to increase 

understanding of the role TCs play in distributing chemical species. 
•  Compute vertical chemical fluxes at various levels to quantify a TC’s impact on 

the upper atmosphere energy (chemistry) budget. 
•  A more recent WNP TC (2004-present) also will be studied. 
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Examining the Effect of Tropical Cyclones on Atmospheric 
Chemistry Using a High Resolution WRF-Chem Model 

	Florida	State	University	
Ari	D.	Preston1	and	Henry	E.	Fuelberg	

OBJECTIVES	
•  Re-examine Typhoon Mireille using the high-resolution WRF model with chemistry 

(WRF-Chem; Grell et al. 2005 ). 
•  Determine how well in situ chemical data agree with WRF-Chem simulations. 
•  Compute vertical chemical fluxes. 

MODEL	CONFIGURATION	
 WRF-Chem v3.7                IC and BC                SST 

•  27-9-3 km grid spacing 

  
•  Two-way nesting 
•  48 h nudging period 
•  60 vertical levels  
•  WSM6 microphysics 
•  RRTM longwave 
•  Dudhia shortwave 
•  YSU PBL scheme 
•  Kain-Fritsch CPS 

 Chemical Emissions 
•  RETRO anthropogenic 
•  MEGAN biogenic 
 
 

OISST dataset on a 
0.25o global grid  
 

Meteorology:  
ERA-Interim, 0.7o global 
grid at 38 pressure levels 
   
Chemistry:  
MOZART-4, 1.9o x 2.5o 
with 56 vertical levels 
 
BCs updated every 6 h 
 
 
 

*SST valid for 18 Sep 1991 and 
held constant during simulation 

Figure 12. WRF-Chem simulated surface concentrations of (a) CO (ppbv), (b) NO2 (ppbv), and (c) SO2 (ppbv) at 1800 UTC 16 September for d01. 

SURFACE CHEMICAL CONCENTRATIONS       1800 UTC 16 SEP 

Figure 5. 3D flight track of the DC-8 through Typhoon 
Mireille on 27 September 1991. (After Newell et al. 1996) 
 
 

1Corresponding	E-mail:	adp10c@my.fsu.edu	

Figure 2. The 60 eta levels used as the 
vertical coordinate from the WRF-Chem 
simulations. 

MODEL	SENSITIVITY	TESTS	

Figure 3. The outermost domain (d01) at 
27-km grid spacing (entire area) used in 
the coupled WRF-Chem simulations.  The 
black dots in the center of the domains 
show the best track of Typhoon Mireille.   

DIFFERENT CUMULUS/MICROPHYSICS 
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METEOROLOGY	OUTPUT	(d01	and	d02)	
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REFLECTIVITY AND SATELLITE IMAGERY 
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1200 UTC 27 SEP 

Figure 4. SST (oC) with Mireille’s best track overlaid  
for the outermost domain (d01). 
 
 

Figure 1. Global TC tracks over 150 years ending in 2006.  The figure is from 
the following NASA site: http://earthobservatory.nasa.gov.proxy.lib.fsu.edu/
IOTD/view.php?id=7079.   
 

Figure 6. One-domain WRF-Chem simulation using different physics combinations.  Plots show Typhoon Mireille’s (a) intensity (MSLP) 
and (b) track (location) as it evolves over time. 
 

Figure 7. Two-domain 
WRF simulation showing 
contours of SLP (hPa) 
with overlaid surface 
wind vectors.  Typhoon 
Mireille’s simulated 
central pressure is 927 
hPa at 1200 UTC 25 
September 1991.  This is 
approximately 2 days 
after peak intensity and 
2 days before landfall in 
Japan.  

Figure 8. As in Fig. 7, 
but 2 days later as 
Mireille (943 hPa) 
makes landfall near 
Kyushu, Japan.   

Figure 9. (a) Two-domain WRF run showing simulated composite reflectivity (dBZ) in d01 at 0000 UTC 27 September 1991.  Mireille’s 
simulated TC center is located at 32o N, 133o E. (b) Himawari-4’s Visible satellite image at the same time. The arrows indicate similar 
corresponding features. 

Figure 10. Surface 
anthropogenic emissions of 
(a) CO concentration (mol 
km-2 h-1), (b) NO2 
concentration (mol km-2 h-1), 
and (c) SO2 concentration 
(mol km-2 h-1) at 1200 UTC 
16 September 1991 for d01. 

Figure 11. Surface biogenic emissions of (a) Needleleaf 
coverage (%) and (b) Broadleaf coverage (%) during 
September 1991 for the outermost domain (d01). 

CO Conc.  
(mol km-2 h-1) 

Typhoon Mireille is the most chemically sampled TC (Newell et al. 1996), making it 
an excellent case for evaluating the WRF-Chem model.  Chemical measurements 
were obtained from the NASA DC-8 from an altitude of 300 m (PBL region) to ~ 12 
km (UTLS region) just before Mireille made landfall (black circle; Fig. 4). 

DC-8 Sampling 

Max wind = 150 MPH 
MSLP = 925 hPa 

NO2 Conc.  
(mol km-2 h-1) 

SO2 Conc. 
 (mol km-2 h-1) 

Mireille 

Mireille 

a) b) c) 

a) b) 

d01 

MODEL	SENSITIVITY	TESTS	

Needleleaf (%) Broadleaf (%) 

Summary: WRF meteorology output (i.e., MSLP, 
reflectivity, etc.) from the two-domain simulation agree 
closely with available observations.  

Summary: The greatest concentrations of surface 
pollutants are located in Southeast Asia which agrees well 
with previous studies. 

*The innermost domain (d03) will 
be used in future WRF-Chem 
simulations 
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