Practical exercisesLesson 5: Import of Fire products disseminated through the
DevCoCast and AIDA initiatives, MPEF and MODI S Fire data, examples using
Lowveld FDI, McArthur FDI and the MPEF (M SG based), MODIS derived fire
products, the TAMSAT 10 day rainfall product and CBERS merged product and
external Web Mapping Services

Within the EUMETCast data stream, various near tiga fire products produced, can

now be received, also products that are created fhe African continent. An important
initiative is the DevCoCast project. Check furtbetails on DevCoCast using the link:

Handout_DevCoCast_Africa.pdf http://www.devcocast.eu

1. Import and processing of the Lowveld and McArthur Forest Fire Danger I ndices.
Before starting to import the various DevCoCast atiner relevant products from South
Africa that are available in the GEONETCast dataash you need to check the settings
of the directories that contain the raw data. Fthen"Geonetcast’and“Toolbox’ main
menu select the optiorConfiguratiort and “Folder’ and select Modis Fire Product,
“TAMSAT, “DevCoCast Africg “MPEF’. Browse to the appropriate data input and
output locations and for this exercise the data@nducts are stored in the directory
“E\\GNC_data\........... ;where E:\" is the designated DVD drive location, see also
figure 1. Here as output locatiod:\GNC_out is used. PressSavé to store the
settings. Then pres€tosé.

Figure 1: Data source folders

= () GNC_data Lowveld Fire Danger Index (LFDI). From the
=0 deveacast “Geonetcast’and“Toolbox” main menu select the
S “DevCoCast-AIDA “ Africa” and “CSIR sub menu
) METOR items. Select thel'owveld Forest Fire Danger Indéxo
) modis import the LFDI product. Note thé>ate’ format;
= 2 mpef specify an appropriate time stamp, he261001231200
E= 5 2010 . .
= 501 is used. As there is one product a day the conme ot
& 20 the time stamp (for hhmm) is ‘1200". Pressiport’ to
Q27 execute the import.
) rawdata
j :::nsat Two maps are created as a result of the impoheof t
) VaT4africa Lowveld Fire Danger Index, a map with the prefix v

showing the original fire danger values and a mapryg a prefix “c_", showing the
associated danger classification. Display both mimpshe ‘v_CSIR_LFDI_datea
“pseudd “Representation” can be used, for the CSIR_LFDI_datkthe default
“Representation” should be used. Add also the egldundaries (no info and
boundaries only). Browse with the left mouse buftogssed over the active map window
to inspect the values / fire danger class assighnyemr import results should resemble
those of figure 2.

The current fire danger rating model used in pafrSouth Africa is an adaptation of a
Fire Hazard Index developed by Michael Laing in Babwe in 1968. The basic model
uses the same inputs as the McArthur models, wdnelscaled to produce a simple



model that can calculate numbers easily withounted of any complex calculations. It
is often referred to as the Lowveld Fire Dangent&ws(LFDI) since this is where it has
been most widely used.

Figure 2: LFDI, fire danger values (left) and asatex fire danger classification (right)
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McArthur Forest Fire Danger Index (FFDI). The McArthur Forest Fire Danger Index
(FFDI) was developed in the 1960s by CSIRO scieAti&. McArthur to measure the
degree of danger of fire in Australian forests. Tridex combines a record of dryness,
based on rainfall and evaporation, with daily metéagical variables for wind speed,
temperature and humidity.

The index has a scale from 0 to 100. A fire damgeng between 12 and 25 on the index
is considered a "high" degree of danger, whileyatdaving a danger rating of over 50 is
considered an "Extreme" fire danger day. McArthsgdithe conditions of the Black
Friday fires of 1939 as his example of a 100 ra{swyrce: Wikipedia).

From the ‘Geonetcast’and“Toolbox” main menu select theDevCoCast-AIDA
“Africa” and “CSIR sub menu items. Select thMtArthur Forest Fire Danger Indéxo
import the FFDI product. Note th®ate’ format; specify an appropriate time stamp,
here “201001231200” is used. Prebaport’ to execute the import.

To display the imported maCSIR_FFDI_datéa “pseudd “Representation” can be
used. Add also the country boundaries (no infolamghdaries only). Browse with the
left mouse button pressed over the active map wirtdanspect the values, your import
results should resemble those of figure 3.

When comparing the two forest fire value maps yoie a similar pattern, but the index
values are different. To check the similarity begwéhe two maps, both can be crossed
and from the cross table the correlation betweéeh b@ps can be determined.



Figure 3: McArthur Forest Fire Danger Index (FFDI)
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To do so open from the main ILWIS merDperation$, subsequentlyRaster
Operations$ and “Cross. Specify as first mapthe imported FFDI mapand as second
map the imported v_LFDI value mapSpecify as output cross tabldiré_comparg, all
other options can be left as default, likgrfore Undefinetland don’t ‘Create an Output
Map’. Execute the map crossing by pressiSinow. After the crossing is completed the
cross table will appear on your screen. Now sdteat the Table menu, the option
“Column and from the drop down menbtatistics, as statistical function select
“Correlation’” and specify the appropriate columns that haveetoised to calculate the
correlation (the LFDI and FFDI) and pres3K”. See also figure 4. It can be noted that
both maps show a high degree of similarity.

Figure 4: Selection of statistical function “coatbn” applied to LFDI and FFDI
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From the main table menu select ti@&pH’ option¥~ . From the Create Graph
window, select theFFDI mag’ for the “X” and the LFDI” for the “Y” axis and press
“OK”. Now from the new “Graphics” window menu, seleedit’, “ Add Grapli and
“Least Square Fit Note that the column assignment for the X andx¥ should be
identical to those specified in the graph, selectranctiori “ Polynomial and use as
“Number of Ternis'5” and press OK”. Your results should resemble those of figure 5.



Figure 5: FFDI versus LFDI scatter plot and polymalrfunction
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2. Importing the M PEF FIRE product

The MSG satellite thermal signature is used toaexthotspots. The product, called the
FIRE product, is produced at the same temporaleqy as MSG. In theGeonetcast
and ‘ToolboX main menu, it is located undeMPEF’ and subsequentlyMPEF FIRA".
The “A” refers to “ascii” as during the import rané an ascii table is imported and
visualized.

Check the input and output directories from theA-IRport menu (note that this
directory might be date specific, see also figyrarid specify an appropriate date stamp
(e.g. 201001201200. Make sure that the input and output directoaes correctly
specified. Pressifhport” to execute the import.

In case you encounter an error message during ir{ip@ can’t find table), close ILWIS
and open ILWIS again. ILWIS keeps track of the clioey that was used during the last
session. If you have moved to a new directory dutire present session this import
routine might still point to the previous workingettory. Once closing and opening
ILWIS from you present working directory is solvittys problem. ILWIS should now
start with the catalogue content of your presenkmg directory.

Refresh the ILWIS catalogue (select from the maWIS menu “Window” and
“Refresh”) and open the map vie® “fire_fira”. Also open the newly created table,
called: fire. The last column in this table is usedlassify the fires: 1 = Possible and 2 =
Probable fire. Your import results should resentbtese of figure 6.



Figure 6: Imported MPEF fire product shown as a wap
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3. Import of the CSIR MODI S-AFI Sfire product over Southern Africa

MODIS Terra and Aqua data that are received in ISafitica are used to extract the
thermal anomalies. The data is subsequently dissded via GEONETCast. The
MODIS active fire products form part of the Advaddére Information System (AFIS)
that provides fire relation information to peopteSouthern Africa. The CSIR (South
Africa) produce MODIS active fire products from tWwtODIS direct readout receiving
stations located in Pretoria and Hartbeeshoek M@®IS active fire products consist of
the following parameters: Latitude, Longitude, Bitigess temperature, Fire Radiative
Power, Scan, Date, Time, Satellite and Confidesoar¢e:Geonetcast Product

Navigatoj.

From the Geonetcast'and“Toolbox” main menu select theDevCoCast-AIDA
“Africa” and “CSIR sub menu items. Select thAIDA MODIS-AFIS Fire product-
Aqud to import the MODIS-Aqua active fire product. tdéahe ‘Date’ format; specify
an appropriate date stamp, he28100291059is used. Note the format: yyyyjjjhhmm,
which stand for year(yyyy), julian day(jjj), hout(hand minute (mm). Preshriport’ to
execute the import.

In case you encounter an error message during tr{ip@ can’t find table), close ILWIS
and open ILWIS again. ILWIS keeps track of the clioey that was used during the last
session. If you have moved to a new directory dutie present session this import
routine might still point to the previous workingettory. Once closing and opening
ILWIS from you present working directory is solvittys problem. ILWIS should now
start with the catalogue content of your presenkmg directory.


http://www.eumetsat.int/Home/Main/Access_to_Data/ProductNavigator/index.htm?l=en

From the ‘Geonetcast’and“Toolbox” main menu select thedevCoCast-AIDA
“Africa” and “CSIR sub menu items. Select thAIDA MODIS-AFIS Fire product-
Terra’ to import the MODIS-Terra active fire product.oté the Date’ format; specify
an appropriate date stamp, he2©100330748is used. Note the format: yyyyjjjhhmm,
which stand for year(yyyy), julian day(jjj), hout(hand minute (mm). Presbriport’ to
execute the import.

Display the vector file country_02 (located in yousrking directory), no info and
boundaries off, use a red colour for the boundaFesm the active map display window,
select Layers, “Add Layet and now select the newly created point map (nedise*
and modist_fire*, *=yyyyjjjhhmm) and pres©K” to show it.

3. Import of the MODIS Aqua and Terra Fire Product (import multiple MODIS
Fireproduct over aregion, both Terraand Aqua from NOAA).

This is the most basic fire product in which actives and other thermal anomalies, such
as volcanoes, are identified. The Level 2 prodsicigfined in the MODIS orbit geometry
covering an area of approximately 2340 by 2030 kithé across- and along-track
directions, respectively. It is used to generatefahe higher-level fire products, and
contains the following components: An active firagk that flags fires and other relevant
pixels (e.g. cloud); - a pixel-level quality assuwra (QA) image that includes 19 bits of
QA information about each pixel; - a fire-pixel Eabvhich provides 19 separate pieces of
radiometric and internal-algorithm information abeach fire pixel detected within a
granule; - extensive mandatory and product-speciBtadata; - a grid-related data layer
to simplify production of the Climate Modeling Gri{f@MG) fire product. Product-

specific metadata within the Level 2 fire produatludes the number of cloud, water,
non-fire, fire, unknown, and other pixels occurrimghin a granule to simplify
identification of granules containing fire activityource: Geonetcast Product Navigator).

Keep in mind that the Modis Terra is passing olaerg¢quator during the morning and
evening, the Aqua is having an afternoon and righe overpass (local time). As this
MODIS fire Product is a global product 2 * 270 §ilare generated which need to be
processed on a daily basis to cover the whole gldbee we only want to select a certain
area and therefore only those MODIS Terra and Axgaducts that are passing over our
area of interest have been selected for a centifiemJday.

In the “‘Geonetcastand “ToolboxX main menu select the optioMODIS Aqua and
Terra Fire Product and “MODIS Aggregated Fire Product per Dayaving all

relevant files covering southern Africa in your slikectory (see figure 1, the sub
directory ‘Modis’), you can start the import of the multiple MODfig files. Specify the
appropriate year (2010) and Julian day number (88d)presslinport’. The import will
start and processes all files, for those that ¢oriit@s, the vector files will be retrieved
and transformed into a point file with associatgoleé. Wait until the import has finished
and update the Catalogue of you working directory.



After the import has been completed open the vditeofCountry 02, no info and
boundaries only, use a red colour for the boundaNew with the left mouse button
select the first imported fire point maps (fireAfidafireP*, *=yyyyjjj_hhmm) and drag it
to the active map display window, press “OK” to gqaicthe default display options.
Repeat the procedure for all other point mapseanctitalogue. Zoom to the southern
African continent to see the spatial distributidrihee fires. Also open one of the
associated tables belonging to a point map anckaheccontent. Your results should
resemble those as of figure 7.

Figure 7: MODIS fire point maps over southern Adriof 2010, julian day 027
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4. TAM SAT 10 day rainfall product over Africa

Rainfall Estimate for Africa. Ten-daily (dekadatjcamonthly rainfall estimates and
anomalies derived from Meteosat Thermal Infra-RER]) channels based on the
recognition of storm clouds and calibration agagrsund-based rain gauge data are
currently disseminated via GEONETCast. In ordantport this data from the
“Geonetcastand “ToolboX main menu select the optio@AMSAT Rainfall Produtt
and ‘TAMSAT 10 day rainfall product for Africa



Import the 3 dekadal rainfall maps available oftienth of April 2010, for dk1 up to
dk3. Note the format that is required for the Deteemp (yyyy_m-dkl1, which in your case
can be entered as 2010_4-dk1).

After import the import is completed open the filge2010_4dk1, use as
“Representatioh’ rfe”. Add the vector file Country 02, no info and boundaries only,
use a black colour for the boundaries.

Conduct the import of the other 2 dekades of Ap0L0 (2010_4-dk2and “2010_4-
dk3’) and optionally calculate the total monthly pratation by adding the three decadal
maps to obtain the total monthly precipitationrim!). Display this map using as
“Representatioh”’ pseudd. Browse with the left mouse button pressed otaerrhap and
not the values.

5. Colour Composite CCD-HRC - CBERS - Africa

A new DevCoCast product, these level-2 colour castipe are created by a fusion
process that combines the high-resolution CCD Cameplour bands and the High
Resolution Camera's (HRC) panchromatic band. Thegogite scene (sector) images
will have approximately the boundaries of the HR@gery (27km swath), 10 meter
average resolution and are radiometrically and getocally corrected. They are
broadcasted as 3-band GeoTiff images, with a frecpef 1 scene per day over some
regions (about 27x27 km) of Africa.

From the Geonetcast'and“Toolbox” main menu select theDevCoCast-AIDA

“Africa” and “INPE’ sub menu items, activate thEBERS resolution merge product for
Africa’. Note the input date string convention. This isomplicated string as also
satellite row and column are included in the fiéare. Check using Window explorer the
CBERS files that are available on your data disk.

Here use is made of the relevant string sectid@080812_091 D 104”.1Enter this
string in the Date’ field and execute the import. Double click on thap list icon
“INPE_CBERS 2B CHC_AF’ f*=string used for import) and display the imaaga
colour composite (band 1 in red, band 2 in greehlemnd 3 in blue). Note that the
coordinates have a UTM projection and the pixed $z10 meters.



6. External Web Mapping Services
Within the toolbox you also have the possibilityuse to external links, providing you
with already processed data, which was delivere@ BONETCast.

From the ‘Geonetcast’and“Toolbox” main menu select theXeb Mapping Servicgs
“MPE to Googlé and “Aggregated 24 hour MPE to Google Edrgub menu. In this
case only theDaté field and the Output Directory need to be specified. Enter a
suitable date, e.g20100501 to extract the 24 hr aggregated Multi Sensor ipretion
Estimate from the ITC-FTP site and prebagort’. Note that in order to produce this
map, 96 events over a 24 hour period have beergsed, and you extract the sum of
these 15 minutes events. The unit is in mm / 24fles 00:00 to 23:45 UTC for a given
day. During UTC noon the precipitation map of thevous day is available from this
FTP site.

This application expects that you have Google Eadtalled locally and have access to
the internet!

Run the application and see the 24 hr aggregatsdppation of a selected day. Your
results should resemble those of figure 8.

Figure 8: 24 hr aggregated MPE downloaded fromMTRRFTP site, displayed on
Google Earth for 01 May 2010
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More Web Mapping Services are currently under dguakent, like the “Fire Service for
Africa”



