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Overview

The slides here describe, 2 projects: P1 
Downscaling and P2 Air Temperature Modeling. 
Both the projects were presented at the AGU 2018.

Overall we want to understand/model the urban 
surface energy budget using remote sensing 
technologies, which is cost effective compared to 
high-resolution numerical modeling and as well as 
spatially rich compared to meteorological 
measurements. Downscaling allows us to use the 
coarse resolution satellite data in complex urban 
environments, while the air temperature estimation 
is one of the first products. We will expand this to 
quantify other components of the urban surface 
energy budget.



P1- downscaling

Primary goal is to use a high spatially resolved satellite measurements 
to downscale low spatially resolved images. Here we use LandSat 
images for the former and GOES-R for the latter. GOES-R however has 
high temporal resolution. We will be downscaling the skin temperature.



P1-Methods

Here we correlate the GOES-R pixel with LandSat pixels using high-
resolution landcover dataset.  We qualify the normalized difference 
betweenLandSat and GOES-R for different urban surfaces. The 
algorithm is validated using ground based measurements.

GOES-R LandSat

Averaged Landsat Pixels

Systemic Bias Spatial Difference



P1-Results

The difference between the temperature of Landsat measurement and Prediction is  minimal 
between - 4  and 4 K.  
RMSE: 0.43 K , R2: 0.97. 

ECOSTRESS data  and ground based measurements through infrared cameras and drones will be 
used to further validate the model. 

August

October

Downscaled GOES-R



P2-Air  Temperature  estimation

Primary goal is to use the GOES-R satellite 
measurements to estimate diurnal air temperature.



P2-training 

Regressive neural network to predict temperature.



P2-Results

Model predicts air temperature with an average RMSE of 1.5 K. It is comparable 
to the accuracy of the high resolution numerical weather prediction models. 
Overall, the comparison tests were performed in 65 cities across the US



students

The research described here is currently conducted 
by 2 PhD students, Abdou Bah & Josh Hrisko.




