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The overall objective of this project is to close the water cycle at the river basin scale. Water
budget components including precipitation, evapotranspiration (ET), soil moisture (SM),
snow water equivalent (SWE), runoff, and groundwater storage will be estimated using multi-
source remote sensing observations and corresponding time series products of these
variables will be generated. These products, in combination with hydrology and land surface
modeling will be integrated by data assimilation methods to precisely close the land water
budget at the river basin scale.

Research Content

The proposed project will be performed in the Heihe River Basin (HRB), China, as well as
the Rur Catchment (RC), Germany. In cooperation with other funded projects, three key
experimental areas (KEAs) will be identified to conduct intensive and long-term observations
which are distributed in the up, middle and down streams of the HRB. Similarly, within the
RC three KEAs, namely Selhausen (agriculture), Rollesbroich (grassland) and Wuestebach
(forest) are intensively instrumented by the Terrestrial Environmental Observatories
(TERENO) long-term research initiative. In order to reach the overall goal, the following
steps are important: First, estimation approaches for the key hydrological variables, i.e.,
precipitation, ET, SM, SWE and groundwater storage will be further developed and validated
based on the good foundations we have laid during the Dragon 2 period. Secondly, by
continuously accumulating various satellite observations and combined with the outcomes of
the developed retrieval algorithms, we intend to create a series of basin scale remote
sensing products regarding those water cycle components, such as ET (1km), SM (1km),
SWE (1km) and precipitation (10km) in the selected research river basins from 2012 to
2015. Thirdly, based on the land data assimilation method, the created remote sensing
products will be merged into hydrological and land surface models to obtain high-resolution,
spatiotemporal consistent data sets in order to close the land water budget at the river basin
scale and to improve the predictability of water resources.

Deliverables

1. Annual scientific progress reports on Dragon 3 programme symposiums.

2. Improved estimation approaches for the key hydrological variables, i.e., precipitation,
ET, SM, SWE and groundwater storage.

3. Time series of basin scale remote sensing and assimilated data products, e.g. ET,
SM and SWE over both study areas from 2012 to 2015.

4. Reports and documents on the performance of the retrieval algorithms.

5. Final report that consists of the assessment of the ESA&#65533;&hibar;s data
applicability in the study areas, the improved estimation methodologies for the key
hydrological variables and an integrated study to close the land water budget at basin
scale.

Funding
This research will be financially supported by:
1. Heihe Watershed Allied Telemetry Experimental Research (Hi-WATER): A project
group funded by the National Natural Science Foundation of China.
2. Methodology and experiment for remote sensing scale transformation supporting the
integrated research on the eco-hydrological processes of the Heihe River Basin: A
Main Direction Program of Knowledge Innovation of Chinese Academy of Sciences.
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Predicting hydrological fluxes in the Haihe river basin using remote sensing and data
assimilation methods: DFG/NSFC Germany-Sino cooperation project.

Long-term validation of SMOS data products and parameter retrieval for the SMOS
Level-2 processor with data assimilation methods: German Ministry of Economics
and Technology.

SMos data ASsimilation for PARameter EStimation in hydrological and radiative
transfer models: ESA Support to Science Element.
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4. Long-term validation of SMOS data products and parameter retrieval for the SMOS Level-2
processor with data assimilation methods: German Ministry of Economics and Technology.

5. SMos data ASsimilation for PARameter EStimation in hydrological and radiative transfer
models: ESA Support to Science Element.
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