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Traditional ApproachTraditional Approach
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Function f can be linear or non-linear 
(histogram match, regression tree, neural network)



Reference Based ApproachReference Based Approach

(Reprojection and Aggregation)

Moderate Res. Data
in Digital Number (DN)

MODIS Surface 
Reflectance

Aggregated MODIS
Resolution DN

High Quality
Samples per Cluster

(High Quality  Filtering)

Linear Relations at 
MODIS Resolution
per Cluster

Moderate Res. Surface
Reflectance
(MODIS-like)

Unsupervised 
Classification

Aggregated MODIS
Resolution Cluster



10/23/05

10/23/05

1/27/06

4/10/06

4/10/06

11/10/05

1/27/06

* Overlapped or separate
* Single source or multiple sources



MODIS daily SR on 2006-4-10
Or Mosaiced Composite MODIS
Surface Reflectance
Or NBAR data



Mosaiced daily
surface reflectance
on 4/10/2006







MODIS SR on 2005-10-16



ASTER projected
surface reflectance
on 10/16/2005

MODIS         ASTER
(10/16/05)     (1/27/06)

non-veg.

veg.

non-veg.

1:n relations
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DiscussionDiscussion

MODIS/VIIRSMODIS/VIIRSNot requiredNot requiredAncillary DataAncillary Data

Yes, may solve 1:n Yes, may solve 1:n 
problemproblem

Depends on the size Depends on the size 
of the overlapped areaof the overlapped area

Handle Multiple Mod. Handle Multiple Mod. 
Res. Data SourcesRes. Data Sources

Only within sceneOnly within scenePass across scenesPass across scenesError TransmissionError Transmission

Handles wellHandles wellHandles wellHandles wellSeasonal ChangeSeasonal Change

Only changed typesOnly changed typesSignificant effectSignificant effectLand Cover ChangeLand Cover Change

Only cloudy areaOnly cloudy areaOnly cloudy areaOnly cloudy areaCloud (in nonCloud (in non--overlap)overlap)

Only cloudy areaOnly cloudy areaSignificant effectSignificant effectCloud (in overlap area)Cloud (in overlap area)

Medium (coarse)Medium (coarse)High requirementHigh requirementRegistrationRegistration

Not requiredNot requiredRequiredRequiredOverlapped AreaOverlapped Area

ReferenceReference--basedbasedTraditional Traditional 
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Theoretical BasisTheoretical Basis
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Relating MODIS BRDF to LandsatRelating MODIS BRDF to Landsat

Landsat
Surface Reflectance

MODIS BRDF/Albedo
-MOD43A1
-MOD43A2

Cluster Map

Majority Class and 
Percent Coverage

“Pure” MODIS 
Pixels per Cluster

High Quality
MODIS BRF
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ExampleExample

Data Sources

Landsat5 TM
Surface Reflectance
Path 15 Row 33
March 19, 2001

MODIS BRDF
MOD43A1
MOD43A2
2001-073



Cluster Map (KCluster Map (K--mean)mean)
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Pure MODIS Pixels SelectionPure MODIS Pixels Selection

Majority Class Percentage of Majority Class

White=0-30%
Blue=31-50%
Yellow=51-70%
Green=71-90%
Red=91-100%



>40%431.005 1.009 1.010 1.006 1.003 1.014 1.005 10

>60%2211.005 1.008 1.017 1.005 1.001 1.021 1.003 9

>60%2921.014 1.017 1.021 1.012 1.007 1.025 1.009 8

>80%1701.041 1.040 1.028 1.028 1.025 1.021 1.031 7

>71%1391.024 1.026 1.026 1.052 1.035 1.040 1.037 6

>81%1351.038 1.036 1.034 1.063 1.047 1.046 1.051 5

>90%2211.081 1.071 1.056 1.085 1.079 1.058 1.085 4

>60%831.088 1.087 1.079 1.078 1.068 1.080 1.073 3

=100%13551.088 1.090 1.093 1.015 1.022 1.074 1.014 2

=100%7321.048 1.048 1.071 1.020 1.021 1.071 1.026 1

Thres-
hold

#Pure
PixelsB7B6B5B4B3B2B1CLS

#

Mean A/N RatiosMean A/N Ratios



LandsatLandsat A/N Ratio MapA/N Ratio Map

red NIR

1.0 1.02 1.04 1.06 1.08



LandsatLandsat AlbedoAlbedo



LandsatLandsat Surface ReflectanceSurface Reflectance



MODIS Seasonal A/N Ratios MODIS Seasonal A/N Ratios 

Red, 2001-073 NIR, 2001-073

Red, 2001-177 NIR, 2001-177

Color Scheme 
 
0.0-0.5 = Yellow 
0.6-0.8 = Green 
0.8-1.0 = Red 
1.0-1.05 = Cyan 
1.05-1.10 = Coral 
1.1-1.2 = Thistle 
1.2-2.0 = Sienna 



DiscussionDiscussion

55--10% (conservative estimation) variation of 10% (conservative estimation) variation of 
A/N ratio does matter for A/N ratio does matter for albedoalbedo estimation estimation 
Needs ancillary BRDF support for Needs ancillary BRDF support for LandsatLandsat
albedoalbedo
““PurePure”” MODIS pixels detection MODIS pixels detection 

Pure pixel thresholds vary for different clusterPure pixel thresholds vary for different cluster
Limit small/trivial clustersLimit small/trivial clusters

A/N ratio variation within clustersA/N ratio variation within clusters


