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Disclaimer 
This report was prepared as an account of work sponsored by an agency of tlie United States 
Government. Neither tlie United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for tlie accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned rights. 
Reference herein to any specific coinniercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by tlie United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of tlie United 
States Goveninient or any agency thereof. 

2 



Contents 
Disclaimer 

Proiect Obiectives 

Progress 

Plan - 
1) Preparation of the VGR iiieteorology for tlie Houston Case Study 
2) Prepare tlie emissions processor SMOKE for VGR applications: 
3) Prepare a CMAQ-VGR 

Publications 

3 



Project Objectives 
This research project has two primary objectives: 

(1) to further develop and refine the Multiscale Air Quality Simulation Platfonn - Variable Grid 
Resolution (MAQSIP-VGR) model, an advanced variable-grid-resolution air quality model, 
to provide detailed, accurate representation of the dynainical and chemical processes 
goveining the fate of anthropogenic emissions in coastal environments; and 

(2) to improve current understanding of the potential impact of onshore and offshore oil and gas 
exploration and production (E&P) emissions on O3 and particulate matter nonattaiiiment in 
the Gulf of Mexico and surrounding states. 

Progress 
At tlie end of this reporting period of the project, we have completed all of the tasks as originally 
planned. We identified modeling domains and case studies to perform meteorological and air 
quality model siniulations. We evaluated the performance of two different atmospheric boundary 
layer schemes and identified the best-perfonning scheme in simulating mesoscale circulations for 
different grid resolutions. Use of a newly developed surface data assimilation scheme has 
resulted in improved meteorological model simulations. We have also successfully ingested 
satellite-derived sea surface temperatures into the meteorological model simulations, leading to 
further improvement of simulated wind, temperature, and moisture fields. We believe that these 
improved meteorological fields will lead to improved siinulations from our variable-grid- 
resolution air quality model. We are close to completing the development of a variable-grid 
version of SMOKE, our eiiiissions processing model; we are currently performing further testing 
and evaluation of this new emissions modeling tool. Also, we have updated our emissions 
database to include the newly released offshore and onshore emission estimates over the Gulf of 
Mexico. Further, we have completed the development of our variable-grid-resolution air quality 
model (MAQSIP-VGR) and perfoniied various diagnostic tests. 

We are currently developing final inputs to the MAQSIP-VGR for the Houston case study. The 
next stage is to perform initial simulations of ozone and its precursors using the MAQSIP-VGR.. 

In addition we plan to transfer tlie variable grid resolution (VGR) schemes and approaches, some 
of them have been tested in MAQSIP, to the Coininunity Multi-scale Air Quality Model 
(CMAQ) and to demonstrate tlie CMAQ-VGR application in the Houston area within a larger 



I lie worK is ctiviaea between three main coinponeiits: 

I) Preparation of the VGR meteorology for the Houston Case Study 
Meteorological data as an output from the Mesoscale Meteorology Model (MM5) are available 
froin previous runs of the model on a regular grid horizontal resolutions of 3 6 h ,  12h1, and 
4hii. The data will be used to generate tlie meteorological variable grid inputs for the Houston 
case study.. Siinilar to the prototype inodeling application using MAQSIP-VGR (the North 
Carolina case study), tlie Houston case will use tlie metrological inputs of a ten-day episode 
during tlie suininer of 2000 to deinoiistrate tlie MAQSIP-VGR. 

2) Prepare the emissions processor SMOKE for VGR applications: 
The metrological processing described above generates a grid-2d file which provides 
meteorological parameters at the VGR locations. These data will be used by SMOKE to prepare 
tlie einissioiis for the inodeling domain. This is the first time SMOKE will run on a variable grid. 

3) Prepare a CMAQ-VGR 
For tlie CMAQ application, we will develop a modified version of MCIP (this processor utilizes 
tlie MM5 outputs in tlie format and parameters needed as an input to CMAQ) that handles 
variable grid resolutions. A grid generation subroutine will be executed to initiate the variable 
grid coordinates needed for the MCIP-VGR. 

Specific processors, in CMAQ, that are directly related to horizontal scales and gridding need to 
be modified. These are horizontal and vertical advection, horizontal diffusion, deposition, and 
cloud processes. 

Pub I i cat io ns 
Following tlie completion and analyses of all the Variable Grid simulations, a journal article will 
be prepared (Dr. Alapaty will be tlie lead author) to document tlie methodology and results in a 
scientific journal 
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