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The Cosmic-Ray Neutron Probe (CRNP), a passive and 
non-invasive method to monitor soil water contents in the 
top 50 cm and covers  an area of about 40 hectares. After 
the first field calibration in 2013, further calibration was 
carried out using the method of Desilets et al. (2010) 
modified by Bogena et al. (2013). For this purpose, soil 
sampling were collected for gravimetric water content in 
July, August and October 2015 from a field site located at 
the Petzenkirchen research station of the Federal Agency 
for Water Management and the Technical University, 

Vienna. This field site is located about 100 km west of 
Vienna. These campaigns aimed to calibrate the soil 
water content (SWC) for different soil wetness and 
cropping patterns.  
The N0-method (gravimetric sampling) is a site-specific 
calibration parameter that depends mainly on the physio-
chemical characteristics of the surroundings soil. The area 
wide-average soil moisture is used in the calibration 
which is obtained from a large number of soil samples 
collected within the footprint. Table 1 shows N0 values of 
soil sampling carried out in 2013 and 2015. The N0 values 
were higher at low gravimetric water content, indicating 
the importance of determining the N0 for different SWC. 
In addition to a weather station and CRNP, (raw data 
available in real-time at 
http://cosmos.hwr.arizona.edu/Probes/StationDat/087/ind
ex.php), a network of Time-Domain Transmissivity 
(TDT) sensors were also installed within the CRNP 
measurement area to record hourly volumetric SWC.  
At each site 4 TDT sensors were installed at 4 depths (0-5 
cm, 5-10 cm, 15-20 cm, and 45-50 cm). The network 
TDT sensors were used to validate the CRNP 
observations of landscape SWC. Comparison of the daily 
data between the landscape TDT and CRNP showed that 
Root-Mean-Square-Error (RMSE) is in the same order of 
magnitude (~0.02 m3/m3) as the standard error of the 
mean of the TDT probes for each depth. In addition, two 
Time domain Reflectometry (TDR) campaigns were done 
in April 2014 over the CRNP footprint area which 
showed that volumetric SWC was similar to the values 
measured by CRNP (Figure 1). 

 
TABLE 1. Calculated N0 Obtained from the Independent Gravimetric Sampling in 2013 And 2015 at Petzenkirchen 

Research Station. 
 

Date N readings 
(MOD in  
COSMOS 
network) 

Gravimetric 
water content 
(g/g) 

Calculated N0  Cropping pattern and stages 

11-12 Dec. 2013 2008 0.274 1398  n.a. 
2-3 July 2015 2146 0.217 1477 Barley (45%, maturity), maize (45%, 

stem elongation), and 
trees (forest; 10%) 

27-28 Aug. 2015 2197 0.197 1700 Bare soil (45%), maize (45%, early 
maturity), and 
trees (forest; 10%) 

28 Oct. 2015 2167 0.236 1659 Rape seed (45%), barley (30%, 2 leaf 
stage), bare soil (15%), and trees 
(forest; 10%) 
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Figure 1. Time series of site average soil water content (SWC) of Time Domain Transmissivity (TDT) values 
by depth, SWC from the Cosmic-Ray Neutron Probe (CRNP), and independent gravimetric (12 December 
2013) and Time Dain Reflectometry (TDR) sampling campaigns (5 and 30 April 2014) at Petzenkirchen 
research station.  
 
This research is carried out under CRP D1.20.13 
focusing on agricultural water management at field 
and area-wide scale, to develop a generic protocol 
for using CRNP in agricultural water management.  
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The European Geosciences Union (EGU) General 
Assembly 2015 that took place at the Austria Center of 
Vienna, from 12-17 April 2015, was a big success with 
4870 oral, 8489 poster, and 705 PICO (Presenting 
Interactive COntent™) presentations as well as 11837 
scientists attending from 108 different countries.  
This year again, the activities of the SWMCN Laboratory 
were well represented with 3 PICO presentations during 
the SSS12.10 session (i.e. Soil and sediment tracing 
techniques for understanding environmental processes). 
As defined by the EGU organisers, PICO is bringing the 
advantages of both, oral (‘‘2-minutes-madness 
presentation’’) and poster (through the PICO screens 
allowing extensive viewing of the short oral presentation), 
together into an innovative type of presentation which 
opens the opportunity to be interactive.  
All details about the contributions from the SWMCN 
Subprogramme can be found in our list of publications at 
the end of this Newsletter. Additional information about 
EGU 2015 is available at the following website: 
http://www.egu2015.eu.  
For your information, next EGU General Assembly will 
be held in Vienna from 17 to 22 April 2016. 


