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MODIS Ancillary Data
Variable Description Product Resolution Projection

LST Land-Surface Temperature ECOSTRESS 70 m Swath

ε Emissivity ECOSTRESS 70 m Swath

NDVI Vegetation Index
Landsat 30 m UTM

MOD13 500 m Sinusoidal

α Albedo
Landsat 30 m UTM

MOD43 1 km Sinusoidal

LAI Leaf-Area Index MOD15 1 km Sinusoidal

fAPAR Fraction of Absorbed Photosynthetically Active Radiation MOD15 1 km Sinusoidal

SZA Solar Zenith Angle MOD07 5 km Swath

LC Land-Cover Type MCD12 500 m Sinusoidal

KG Climate Classification Köppen-Geiger 30¢ Geographic

AOT Aerosol Optical Thickness MOD04 5 km Swath

COT Cloud Optical Thickness MOD06 5 km Swath

Z$%& Cloud Top Height MOD06 5 km Swath

CF Cloud Fraction MOD06 5 km Swath

P()*+,-. Surface Pressure MOD07 5 km Swath

T, Air Temperature MOD07 5 km Swath

T0 Dew-Point Temperature MOD07 5 km Swath

T%&$ Optimum Temperature LTM 5 km Sinusoidal

𝑓2324567 Photosynthetically Active Radiation LTM 5 km Sinusoidal



Calculate Daytime Swath Ground Track 
of Source Satellite in Temporal Search Radius

Ancillary Data Re-projection (MODIS)



Intersect Source Data Regions with ECOSTRESS Scene
Ancillary Data Re-projection (MODIS)
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Diurnal PT-JPL Inputs
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Results – ET Diurnal Cycle

ρ = 0.96, R² = 0.91, RMSE = 3.51° C 

Merging with NWP for Ta



Results – ET Diurnal CycleMerging with NWP for Td

Dew point is similar to Tmin (almost constant)



Results – ET Diurnal Cycle

PT-JPL ET using MODIS and MERRA2 compared to La Thuile FLUXNET 
aggregated by hour at all sites with absolute and percentage bias

MERRA-2

PT-JPLdiurnal
processing

Air 
Temperature

Dew-Point 
Temperature

Incoming 
Shortwave
Radiation

Incoming 
Longwave
Radiation

150 FLUXNET Sites

Diurnal Testing
𝜌 = 0.98
R² = 0.97
RMSE = 6.65 W/m² 
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Mexicali: 23 March 2017
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ET Partitioning
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ET Uncertainty
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Quality Flags
As part of preprocessing pipeline:

Loop over 23 ancillary datasets

QualityFlag added to 
L3 PT-JPL ET, L4 ESI, L4 
WUE output HDF5 files

From downloaded ancillary 
data, get quality field

Resample onto ECOSTRESS 
scene, using Nearest Neighbor

Re-open cumulative QualityFlag 
file per ECOSTRESS scene, 

concatenate new flag on pixel 
level, with padding if needed

L3 PT-JPL ET, 
L4 ESI, L4 WUE 

output from Science code

• Collect quality flags from all input ancillary files;
• Place in pixel-based concatenated QualityFlag

data field in output HDF5 file;
• Retain original conventions for quality flag usage 

and meaning from ancillary data sources;
• Original quality flags can have different lengths; 

padded to uniform length in concatenated file 
(ensure compatibility with secondary data 
sources).



Remaining Tasks

1. Swath boundaries correction. [1 week]
2. Diurnal cycle incorporation. [2 weeks]
3. Merge Landsat branch into Main branch. [3 weeks]
4. Finish quality flags coding. [3 weeks]
5. Back-up ancillary data incorporation. [3 weeks]
6. Validation of C++ code against Matlab version. [3 weeks]
7. Incorporation into automated ECOSTRESS SDS pipeline. [3 weeks]


