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The Model of Emissions of Gases and Aerosols from Nature (MEGAN)
requires area average landcover, including Leaf Area Index (LAI) and percentage
of each Plant Functional Type (PFT) for each model domain grid location as input
files. Gridded Emission Factor (EF) data can be provided as an option. The base
input landcover data are described in the MEGAN Data Portal User Guide and
the format of the grid location average input files, used with the MEGAN
FORTRAN code, are described in the FORTRAN code User Guide (see
http://acd.ucar.edu/~guenther/MEGAN/MEGAN.htm) This document (the
Preprocessor User Guide) describes procedures for regridding the base data to
provide the average values at each location within a user specified grid. Global
distributions of LAIl, PFT and EF variables are available at a base resolution of 30
seconds latitude X 30 seconds longitude (~ 1km2) in ARCGIS format.

Software and hardware requirements

In order to generate an averaging grid, you must have ESRI ArcMAP GIS
mapping software (http://www.esri.com/). You will also need Python scripting
software, version 2.4. Python 2.4 is shipped with ESRI ArcGIS version 9.2, but if
you are using another version of ArcGIS, Python is freely available for download
at http://www.python.org/download/. If you are using a different version of
Python (such as 2.5), you may encounter errors when running the “netfish”
Python script that you will need to download in order to generate a grid. There
are fixes available that allow a user to run versions of Python other than 2.4, but
this is not the recommended configuration for use with ArcGIS Version 9.2. For
more information, please see:
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?id=892&pid=885&topicnam
e=Sharing_Python_modules.

Preprocessing procedures
|. Create the polygon grid
1. Download the “netfish” Python script from
http://acd.ucar.edu/~quenther/MEGAN/netFish.py and save it to a local
drive. Open Python IDLE (the Python GUI) and navigate to
File Open and then browse to the “netfish” script file. A new window
appears containing the code that generates the averaging grid.




2. You will now need to enter several parameters into the code. Figure 1
illustrates the layout of the “netFish” file and where to make modifications
(circled in red) in order to customize your grid. On line 5, after
‘outFileName,’” enter an output filename for your grid (e.g., ‘tstgrid’). In
the next 6 lines, you will need to enter the central latitude and longitude
coordinates of your desired grid (after ‘cenLat’ and ‘cenLon’), the desired
width and height of each cell (‘dx’ and ‘dy’) in meters, and the number of
rows and columns (‘row’ and ‘col’) that will comprise your grid. Finally, on
the next line (after ‘gp.workspace’) enter the output location where the grid
files will be saved (e.g. ‘c:/WS).

3. Finally, in the “netFish’ window, select Run Run Module, or simply hit the

‘F5’ key. When the program asks to save changes to the source, select
OK.

Figure 1. Example of Python GUI window and “netfish” script interface.



4. When the program has been successfully executed, the Python Shell
window will come to the front of your screen and will display the message
‘Process Done!’ for each of 6 steps.

ll. Calculate average values for each grid cell loc ___ation

You will zonally-average the MEGAN data portal files (see Data Portal User
Guide) over your grid using the ‘Id’ column from the grid polygon’s attribute table,
which should begin with the value 1. The unique values in this column will be
used during the zonal average calculations of each landcover variable for each
grid cell in your modeling domain. Zonal averages must be calculated for each
PFT and for LAI of any month that you want to simulate emissions and the
preceeding month. Georeferenced emission factors are optional since you can
instead use default values for each PFT and the PFT distributions for each grid
cell location.

Steps:

1. Open a blank ArcMap document and click the ‘Add Data’ button. Browse
to the output file location that you specified for your grid. Note that two
files have been created, one will be the actual polygon grid (appearing as
‘filename.shp’) while the other will be of the format ‘filename_label.shp.’

This latter file is a point file comprised of one point located in the center of
each cell in your newly-created grid, and is not needed to derive landcover
variable averages for your grid domain. Add the grid shapefile to the
empty map. The grid will be a WGS_ 1984 coordinate system, as this is
the same projection as the MEGAN data portal files from which you will
obtain zonal averages for your domain.



Figure 2: Example of ArcMap window and domain grid:

2. Open the ‘Zonal Statistics’ dialogue box within the spatial analyst toolbar
in ArcMap. (If this toolbar is not visible within the ArcMap window pane,
select ‘View,” ’'Toobars,” ’Spatial Analyst’ from the dropdown menu
within the ‘View’ tab). Left-click on ‘Spatial Analyst’ and select ‘Zonal
Statistics...” A dialogue box will appear. Select your grid shapefile in the
drop-down menu next to ‘Zone dataset.” For the ‘Zone field,” choose the
‘Id’ column of the grid’s attribute table (i.e., the column that starts with 1).
Ensure that the ‘Ignore NoData in Calculations’ check box is CHECKED,
that the ‘Chart Statistic’ check box is checked and ‘Mean’ is the selected
parameter.

3. Use the browse option next to the ‘Value raster’ box to navigate to the
MEGAN data portal files which you must download according to the
instructions given in the MEGAN Data Portal User Guide. Once you have
navigated to the data portal files using the ‘Choose a value raster’
dialogue box, select one of the landcover variable files to average. Enter
an output filepath and filename with a DBF (.dbf) extension. Hit OK.

(Hint: make sure you do not have any elements selected in your map
before running this analysis) A DBF table should have been created in the
specified output folder. Also, a chart and table will automatically open in
your ArcMap window:



You have now generated one set of zonally-averaged values for your grid. Open
the DBF table you just generated containing the averaged landcover values:



4. The first column, called ‘VALUE,’ contains the grid cell ID numbers
(beginning with 1) that correspond to your domain grid. The numbering
convention is such that cell number 1 is on the lower left-hand corner of
the grid and the numbers increase from left to right, row by row. Any cells
from your grid which contained ‘No Data’ values in the landcover raster
will not appear in the DBF file of averages. You can now compile the
results of your zonal averages for each landcover variable into the two
ASCII files (EFMAP_LAI.csv and PFTF.csv) required to run the MEGAN
FORTRAN code (see MEGAN FORTRAN code User Guide). This can be
done “manually” in a spreadsheet or using a database such as MS
ACCESS by joining on the ‘VALUE’ column or by using the join function in
ArcMap and deleting unnecessary columns. The ‘MEAN’ column in each
DBF file contains the averages for each cell for the particular landcover
variable that you have just queried. You should change the column
names before combining the numerous landcover variable tables, so as to
avoid confusion. For example, if you calculate zonal average july LAI then
label this as LAI7 which is the label used for the EFMAP_LAI.csv file.



