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Background



Data

• eMODIS (EROS Moderate Resolution Imaging Spectroradiometer)

• NLCD (National Land Cover Database)

Name Satellite Data Data Range Resolution

MODIS Terra & Aqua NDVI -1.0—1.0 500m

NLCD Landsat Land cover type 11-95 30m



MODIS NDVI(Normalized Difference Vegetation Index)



National Land Cover Database



Analysis
• Reclass NLCD map into 30m fuel model map

• Use the 30m fuel model map as ancillary data to create the 500m fuel 
model map

• OK Fire Fuel Models
• Water
• Urban
• Barren
• Grassy Models

A – Western annual grasses
L – Western perennial grasses
T – Tallgrass with brush

• Forest Models
R – Hardwood forest
P – Southern pine forest

• Brushy Models
F – Intermediate brush
B – Evergreen brush



Algorism

7) FM(J) =R



• For each 500m MODIS pixel I

collects all 30m NLCD pixel i’s

NLCD_fm MODIS_ID MODIS_AREA area %

WATER 171357 249970 73001.8 29.2

R 171357 249970 53344 21.3

R 171357 249970 1255.08 0.5

R 171357 249970 10548.2 4.2

R 171357 249970 4675.06 1.9

T 171357 249970 4143.52 1.6

T 171357 249970 615.687 0.2

T 171357 249970 82896.4 33.1

L 171357 249970 19084.9 7.6

A 171357 249970 405.586 0.2



Program Flow

• Create a list for all MODIS pixels

• For each MODIS pixel
• create a list for the fm 

• create a list for %

mk_order(fm, pt)

list_duplications_of(item,seq)

find_cat(p)

find_largest(in_lst)

NLCD_fm MODIS_ID MODIS_AREA area %

WATER 171357 249970 73001.8 29.2

R 171357 249970 53344 21.3

R 171357 249970 1255.08 0.5

R 171357 249970 10548.2 4.2

R 171357 249970 4675.06 1.9

T 171357 249970 4143.52 1.6

T 171357 249970 615.687 0.2

T 171357 249970 82896.4 33.1

L 171357 249970 19084.9 7.6

A 171357 249970 405.586 0.2



mk_order() function
Return the calculated fuel model value

1 For each fuel model type, find its area proportion

1.1> For non-exist fm, assign 0; 

1.2> For exist fm, add up proportion for the same fm

2 Return the calculated fuel model value

NLCD_fm MODIS_ID MODIS_AREA area %

WATER 171357 249970 73001.8 29.2

R 171357 249970 53344 21.3

R 171357 249970 1255.08 0.5

R 171357 249970 10548.2 4.2

R 171357 249970 4675.06 1.9

T 171357 249970 4143.52 1.6

T 171357 249970 615.687 0.2

T 171357 249970 82896.4 33.1

L 171357 249970 19084.9 7.6

A 171357 249970 405.586 0.2

1.1>

1.2>

2

Water Urban Barren A L T R P F B

29.2 0 0 0.2 7.6 34.9 27.9 0 0 0



List_duplications_of()

1 Check if any of the existing fuel model have more than one record

2 Return a list of its index 

Index NLCD_fm
MODIS_I

D
MODIS_A

REA
area %

0 WATER 171357 249970 73001.8 29.2
1 R 171357 249970 53344 21.3

2 R 171357 249970 1255.08 0.5
3 R 171357 249970 10548.2 4.2

4 R 171357 249970 4675.06 1.9
5 T 171357 249970 4143.52 1.6
6 T 171357 249970 615.687 0.2
7 T 171357 249970 82896.4 33.1
8 L 171357 249970 19084.9 7.6

9 A 171357 249970 405.586 0.2

Water R T L A

[0] [1,2,3,4] [5,6,7] [8] [9]



mk_order() function
Return the calculated fuel model value

1 For each fuel model type, find its area proportion

1.1> For non-exist fm, assign 0; 

1.2> For exist fm, add up proportion for the same fm

2 Return the calculated fuel model value

NLCD_fm MODIS_ID MODIS_AREA area %

WATER 171357 249970 73001.8 29.2

R 171357 249970 53344 21.3

R 171357 249970 1255.08 0.5

R 171357 249970 10548.2 4.2

R 171357 249970 4675.06 1.9

T 171357 249970 4143.52 1.6

T 171357 249970 615.687 0.2

T 171357 249970 82896.4 33.1

L 171357 249970 19084.9 7.6

A 171357 249970 405.586 0.2

1.1>

1.2>

2

Water Urban Barren A L T R P F B

29.2 0 0 0.2 7.6 34.9 27.9 0 0 0

7) FM(J) =R



find_cat()

• Evaluate the area percentage list and return the fuel model type

Water Urban Barren A L T R P F B

0 1 2 3 4 5 6 7 8 9

7) FM(J) =R



find_largest()

Find the largest area percentage in the proportion list, and use its index 
to find the corresponding fuel model type 

Water Urban Barren A L T R P F B

29.2 0 0 0.2 7.6 34.9 27.9 0 0 0



500 m fuel model map



30m vs. 500m

30m 500m
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