1. Introduction

An accurate knowledge of the deeper soil moisture profile
potentially allows for greater revegetation efficiency during
mine rehabilitation. Observations of soil moisture are limited
to indirect measurements, from either meteorological
stations or remote sensing. Current satellite soil moisture
observations only provide information on the top 5cm layer
from passive microwave sensors operating at
L-band [1]. By using P-band microwaves, which have a longer
wavelength, moisture information up to 15-30cm into the soil
can be retrieved. The hypothesis is there will be an
improvement in soil moisture estimation when using P-band
compared to existing L-band technology. This may be useful
for water management in mine rehabilitation.

This study aims to assess how assimilating 30cm of synthetic
P-band soil moisture may improve root zone soil moisture
prediction.

2. Study Site and Method

* Thesiteis at ‘'S2” on UON’s SASMAS
experimental catchment located in
the Upper Hunter region near
Merriwa, NSW [2]. Shown in Figure 1.

* In-situ soil moisture data is collected
at intervals of 0-5cm, 0-30cm, 30-
60cm and 60-90cm by monitoring
devices as shown in Figure 2.

e Modeling is performed using the
CSIRO’s Community Atmosphere
Biosphere Land Exchange (CABLE)

aily

-

-

. land surface model r nninig
— ’
«  Asynthetic soi moisture data set
created from in-situ measurements is
assimilated into CABLE via an

Ensemble Kalman Filter (EnKF) every
two days.

N \Vile]e
R

soil moisture outputs have

B ids. :
\ - N NO D

€

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

3. Modelling Results

Figure 2. Soil moisture

monitoring device on the
SAMAS catchment

The NSE and RMSE values indicate that CABLE is performing well without
data assimilation (Open EnKF). CABLE with assimilated synthetic P-band
microwaves improved the top soil and the root zone soil moisture
predictions.

The EnKF was set up so the number of ensembles were kept at 50 (n=50)
and the introduced synthetic error kept at 10% (R=0.1).

The magnitude of the perturbed meteorological variables have been altered
by 1%, 5%, 10% and 20% for each model run (indicated by p=0.01, 0.05, 0.1,
0.2).

The results are shown in Table 1 and time series graphs for the three layers
over 2007 are shown below.

Table 1. NSE and RMSE results from synthetic P-band assimilation

Depth (cm) Open EnKF p=0.01 p=0.05 p=0.1 p=0.2
0-30 0.721 0.727 0.853 0.853 0.832
NSE 30-60 0.422 0.474 0.249 0.120 -0.194
60-90 0.239 0.128 0.471 0.329 0.446
Average 0.461 0.443 0.524 0.434 0.361
Depth (cm) Open EnKF p=0.01 p=0.05 p=0.1 p=0.2
— 0-30 0.058 0.058 0.042 0.042 0.042
- (:":?:15) 30-60 0.075 0.071 0.085 0.092 0.092
‘ 60-90 0.072 0.077 0.060 0.067 0.067
Average 0.068 0.069 0.062 0.067 0.067
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