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Background

• Global soil moisture products from satellite have spatial resolutions of
tens of kilometers

• Higher spatial resolutions at several kilometers are desirable for a
multitude of applications
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Crow et al. [2012]

Background

Peng et al. [2017]
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Satellite Based Methods

Active and Passive Microwave Data Fusion Methods
• Disaggregation of soil moisture product from

passive sensor with backscatter data from an
active sensor

• Disaggregation of brightness temperature
from a passive sensor with backscatter data
from an active sensor and subsequent
inversion to soil moisture

• Fusion of soil moisture products from a
passive and an active sensor

Das et al. [2014]

Akbar and Moghaddam [2015]
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Satellite Based Methods

Optical/Thermal and Microwave Fusion Method

• Polynomial fitting method

• DISPATCH

• UCLA and Peng method

Molero et al. [2016]

Peng et al. [2013]
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Model Based Methods

Statistical• models

Geostatistical• interpolation
+ support vector machines
Wavelets•
Fractals•

Involving• a land surface model

Deterministic• downscaling
Statistical• downscaling
Data• assimilation

Verhoest et al. [2015]
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Evaluation of these methods
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Evaluation of these methods

(a) Land cover map

(b) CCI SM 

(c) MODIS downscaled SM 

Peng et al. [2016]
Velde et al. [2015]

Spatial• pattern validation
via the use of airborne
measurements and other
proxies

Consistent• and robust
validation strategy and
new evaluation metrics
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Limitation of the current methods

• Uncertainties of remotely sensed products

• Uncertainties associated with the downscaling model

• Limitations of the satellite coverage

• Uncertainties of the in situ observations
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Conclusions and outlook

• Time extrapolation methods are required to avoid the impacts of clouds
on optical/thermal observations and the low temporal resolution of active
microwave data

• There is a need to develop downscale schemes that combine multiple
data sources 1) other finer scale remote sensing; 2) ancillary data such
as topography, soils, landcover; and 3) models

• A consistent and robust validation strategy for the downscaled soil
moisture is still missing

• Quantifying the uncertainties of different downscaling methods and inter
comparison of them based on constructed synthetic datasets with a rich
variability in temporal and spatial heterogeneity and patterns of soil
moisture will help to determine the applicability of each method for certain
conditions
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Review article

Peng et al. (2017)
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