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The Danish SMOS Cal/Val Site: HOBE
Simone Bircher, Niels Skou

Technical University of Denmark, DTU Space

Hydrol. OBservatory & Exploratorium HOBE Skjern river catchment (~2500 km2)

4 instrumented field sites:

Soil moisture related activities: treatment at three scales

Collected data:

- To obtain meso-scale soil moisture data suitable for assimilation into hydrological models
- To test applicability of SMOS data in a small catchment at short distance to coast line

Large-scale spaceborne radiometer data
SMOS

Meso-scale airborne radiometer data
Airborne campaign EMIRAD-2: approx. 5 flights within 14 days

Small-scale in-situ data
„Collected data“ & info on soil, vegetation, surface roughness

85A5CE

Downscaling & validation
Auxiliary data: SAR/VIS/IR, climate, land cover, soil, etc.

Meso-scale soil moisture data

Upscaling & validation

A Danish initivative bringing together 7 multidisciplinary national research groups

Overall objectives:
-  establish a hydrological observatory in the Skjern river catchment in Jutland, DK: 
 monitoring, measurements, experiments and modeling on different land cover 
 types at a hierarchy of nested temporal & spatial scales
-  create a high density multi-scale data set centrally stored in one database
-  enhance process understanding and knowledge on scaling theories
-  reduce the uncertainty in water balance closure at catchment scale and improve 
 water resource management decisions

-  Mainly low-relief alluvial plains and undulating glacial deposits with deep-lying 
 aquifers, and mostly sandy soils with little water buffer capacity. Only very eastern 
 parts ice-covered during the Last Glacial, morainic landscape with more loamy soils 
 on calcareous tills. Humus layers in poorly drained basins formed during Holocene.
- Temperate-maritime climate with winter and summer mean temperature of ~ 0 and 
 16°C, resp.; annual mean precipitation ~ 800 - 900 mm, slightly spatially variable
- Nearly 80% under agricultural practices, thereof 20% with significant portions of 
 natural vegetation, approx. 10% forest-covered (mostly coniferous) and about 6% 
 heath, moors and shrubland
- Well-investigated area for which a wealth of historical data is available: 
 climate, hydrological, geological, soil, topographical, and land use data.

Precipitation: Rain gauge network, large-scale lysimeter with TDR system at site 1-3, rain radars
     covering the catchment
Evapotransp:  Eddy correlation towers at sites 1-3
Soil moisture: Distributed wireless soil moisture network and surface snap-shot data; 7m-deep well 
     with TDR and temperature sensors at site 1, 2m-deep TDR and temperature profiles at 
     sites 2 & 3; suction cups in combination with tracer experiments, geophysical arrays 
     (GPR & ERT wells), piezometers, soil core sampling for estimation of soil physical 
     parameters, all at sites 1-3.   
Other data:  Air temperature, humidity, net radtion, solar radiation, wind speed, soil temperature, heat 
     fluxes at all sites and climate stations operated by Danish Meteorological Institute; 
     Stream - aquifer interactions observed at site 4. 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
Precip. (mm)
Avg. temp. (°C)

63 41 51 42 50 57 65 72 85 91 92 75 781
-0.2 -0.1 2.1 5.7 10.8 14.1 15.4 15.2 12.3 8.9 4.3 7.5
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Source: Danish Meteorological Institute (DMI)

Precipitation average of regional stations. Temperature for Karup.


