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Motivation

As part of a coordinated effort to observe global surface water cycles, the NASA
Soil Moisture Active and Passive (SMAP) mission will map global surface soll
moisture by combining low-frequency radar and radiometer microwave
measurements. SMAP’s active (radar) and passive (radiometer) microwave
Instruments will provide a unique opportunity to develop an integrated soll
moisture retrieval algorithm.

Radar’s high spatial resolution and high sensitivity to vegetation 1Is
complimentary to radiometer’s low spatial resolution but lower vegetation
sensitivity. Proper understanding and utilization of the physical models
contributing to this complimentary relationship between active and passive
sensing will greatly improve soil moisture retrieval resolution and errors by
allowing the formulation of a unified inversion methodology.

Objectives Soil Moisture Retrieval Method

The focus of this works Is on the | |Seil Moisture is retrieved by minimizing a| [Z- L <& : cost function becomes
development of an Active/Passive unified cost function L(X) = H&_EHZ smaller than a threshold
inversion method for bare surfaces . _ _ . The number of forward model
only. The difference In active and Whe_re d Is the active and/or passive da}ta. evaluations passes a certain limit
passive measurements’ resolutions OP“_”‘%‘”‘ deEI parameters, X"P_t’ Wh'C_h . For a certain number of iterations
noses a challenge. For SMAP active | |Minimize L(X) are record as retrieved soll the algorithm converges to a
measurements are at approximately | [MoIsture. Minimization of the cost function local minimum

3km and passive are at 36km | [follows the method of Simulated Annealing, | | ontimization parameters such as &
resolutions. Thus, a two step approach | |Where small random perturbations are | |04 model evaluations are chosen
is taken first Single-scale optimization | |@PPlied to model parameters. New states are | |amnirically to reach best retrieval
and then Multi-scale optimization. accepted If the cost function value is reduced | | aq s,

Optimization Method and Retrieval Results
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Soil moisture retrieval iIs preformed when constrain active and passive
both radar and radiometer measurements 5 8 5 measurements within the optimization
are  at the same spa_tlal scale  (I.e. process, a simple thresholding scheme is
resolution). Note the Improvement of vy t SR ) at used to find equivalent brightness
. - - - Y a Retrieva -
retrieval RMS errors when optimization tm x 1km. 3k x | Algorithm oo temperature T B, using radar backscatter.

both measurements at the same time.
Actlve Cost functlon Soil Moisture Product at 1km x 1km, errors.

This step will further reduce retrieval
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: : _ Retrieval RMS error over 36km grid
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