


WaterSENSE consortium members

The WaterSENSE consortium consists of 7 partners: eLEAF BV (Netherlands), Hydrologic Research
(Netherlands), Water Technology (Australia), Hidromod (Portugal), hydro & meteo (Germany), the
University of Sydney (Australia) and HCP International (Netherlands).
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WaterSENSE Challenge

Deliver a modular approach to water accounting across the landscape:
e Observe water balance components using Remote Sensing (RS).
e At all scales (from “within field” scales to landscape/catchment scales).
e Crop water use, water storage, water application in a closed farm water balance.
e \Vegetation condition, wetland flooding, quantifying environmental flow delivery.

WaterSENSE Project Objectives

e Water Monitoring System: Modular, operational, water monitoring system:
Integrates Copernicus EO data, ground radar, models, in-situ data, and novel research.

e Water Management Toolbox: Makes data, algorithms and services available to
users. Various Apps provide reliable, actionable Information.

e Flexible Service Subscription models.
e Flexible Front Ends.
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Research and Services Updates
Rainfall Data

WaterSENSE has studied the potential to downscale the existing IMERG Satellite rainfall data (near real
time) to provide a spatial product at 1 km scale, using Satellite derived soil moisture (TOTRAM) and
validating the results against the rain gauge adjusted radar rainfall data for the Namoi Radar
(previously implemented in WaterSENSE).

Regrettably, the conclusion is that the use of this soil moisture data is not a feasible downscaling tool

for rainfall.
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Technical Note
Precipitation Data Retrieval and Quality Assurance from
Different Data Sources for the Namoi Catchment in Australia

Alexander Strehz * and Thomas Einfalt

Hydro & Meteo GmbH, Bred
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Article

Feasibility of Downscaling Satellite-Based Precipitation
Estimates Using Soil Moisture Derived from Land
Surface Temperature

Alexander Strehz '*, Joost Brombacher 2, Jelle Degen 2 and Thomas Einfalt '+

Regional farm scale water balance pilot with the NSW
DPE
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The WaterSENSE consortium has been requested by the NSW DPE to deliver a pilot farm water balance
data and visualisation service using RS data across the 55JGG Sentinal 2 tile in Narrabri. This includes
the provision of the following information per lot and farm dam on a weekly timestep:

e Farm Gains:
o Gauge adjusted Radar rainfall data from the Narrabri Radar.
o Incremental ET due to applied irrigation from eLEAF’s HSP algorithm.
e Farm Losses:
o Evapotranpiration (ET) from eLEAF’s ETLook algorithm
o Percolation from HidroMOD’s HydroAquaFarm model
o Runoff from HidroMOD’s HydroAquaFarm model. Runoff is divided into two parts, the
runoff potentially available for on farm retention and runoff losses.
o Soil Water Content from HidroMOD’s HydroAquaFarm model
e Farm Dam Balance:
o Farm Dam area and change in area from Sentinel 2 derived Fisher Water Index data
(other water detection algorithms can also be applied)
o Farm Dam Volume and volume change, using dam area volume curves from the DPE.
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Data Management

Meteorological Datasets

Precipitation

Reference Evapotranspiration

Remote Sensing Datasets

Actual Evapotranspiration
Crop Coefficient/NDVI
Soil Moisture

Imigation

Crop Classification

Static Datasets
Soll Texture

Irrigated Area
Runoff Legjslation

Observation Datasets

Channel Flow
Runoff
Solil Moisture

Processing
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Calibration and Post-Processing

1) Spatial interpretation

2) Water Accounting
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3) Analyse model performance
4) Compare with in-situ measurements
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5) Recalibrate model as required
6) Validate with Remote Sensing data

Figure 2: Fluxogram of the HydroAquaFarm model.
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Figure 3: Schematic diagram illustrating the main concepts of the ETLook model, where two parallel Penman-Monteith
equations are solved. For transpiration the coupling with the soil is made via the subsoil or root zone soil moisture content
whereas for evaporation the coupling is made via the soil moisture content of the topsoil. Interception is the process where
rainfall is intercepted by the leaves and evaporates directly from the leaves using energy that is not available for
transpiration.

Global comparisons and validation

As part of the global ET data production and delivery to the FAO, eLEAF have conducted an initial soil
moisture validation study for Africa and the Middle East using SMAP L4 data. Further to this, the ETLook
model has been validated independently by IHE Delft as part of the FAO WaPOR program (Blatchford
et al., 2020).

Initial comparisons in Australia

During the WaterSENSE project, the ETLook model has been compared with other available ET
models for Australia (CMRSET and IrriSAT) for a single Sentinel 2 image tile covering Narrabri (55JGG).
Further Validation is ongoing. A condensed summary of the initial comparison is provided below and
in figure 4 and 5.

Initial comparisons show that for well-watered cropland, both models (ETLook & CMRSET) yield
comparable results.

The ETLook and CMRSET have different mechanisms to account for water stress. CMRSET relies on
the global vegetation moisture index (GVMI). ETLook’s soil moisture model is based on the research
of Yang et al. (2015) and is often referred to as the Thermal Optical Trapezoid Method (TOTRAM),
combining land surface temperature (LST) observations with NDVI.

For rainfed agriculture, especially in dry years, the GVMI produces much higher soil moisture
estimates compared to the TOTRAM model. This results in less stress for the crop and therefore
higher evapotranspiration estimates.
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