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Investigation Goals
Determination of water balance parameters

PP

DD

ETET

∆∆SS

Water Balance Equation
(for a certain volume and time step)

P-ET-D-∆S = 0
P = Precipitation
ET = Evapotranspiration
D = Drainage, 

groundwater Recharge
∆S = change of stored 

water volume
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Factors affecting Evapotranspiration
(Allen et al. 1998)
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FAO Penman-Monteith equation
24-h calculation time step Short calculation time step
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G = 0
T = (Tmin+Tmax) / 2
RH = (RHmin+RHmax) / 2

G = 0.5 * Rn during night time
0.1 * Rn during day time

T, RH = mean value of time step
C = 0.96 during night time

0.24 during day time
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Meteorological Data
Automatic Weather
Station of the Austrian
Meteorological Survey

Parameter
Temperature (2 m)
Rel. Humidity (2 m
upper value of 95%)
Wind speed (10 m)
Solar radiation

Interval: 2 sec. stored as
mean values of 1 Min.
mean values of 10 Min.
mean values of 1 hour

Direct imported from the
meteodat - datalogger

Automatic Weather
Station of UMS at Wagna
Research Station
(METEOLYS)

Parameter
Temperature (2 m)
Rel. Humidity (2 m
calibrated at 33 and 97 %)
Wind speed (2 m)
Solar radiation (2 m)

Interval: 1 Min. stored as 
mean values of 10 Min.
Stored on a 
DT80 - Datalogger
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ET0 – calculation validation
Lysimeter concept
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HYDROLYS
Implementation at Wagna

HYDROLYSHYDROLYSMETEOLYSMETEOLYSZAMGZAMG
Weather StationWeather Station

WAGNAWAGNA
LysimeterLysimeter
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Comparison of different calculation 
time steps and sensors

System HYDROLYS
Method ET0 - FAO ET0 - ASCE ET0 - FAO ETr
Intervall 1 Minute 10 Minutes 60 Minutes Daily values 10 Minutes Daily values 10 Minutes
OCT 2005 29.5 29.6 37.3 34.5 29.4 30.5 26.9
NOV 2005 6.5 6.5 13.2 14.2 6.2 12.1 12.7
DEC 2005 8.1 8.0 12.7 10.9 7.9 8.7 7.1
JAN 2006 6.4 6.3 10.6 8.4 6.6 7.2 3.1
FEB 2006 17.6 17.5 22.1 18.9 17.7 16.9 9.2
MAR 2006 43.4 43.3 50.6 46.4 44.2 45.9 24.4
APR 2006 59.9 60.4 71.1 70.0 60.7 67.1 61.7
MAY 2006 87.3 87.9 99.4 98.4 87.3 94.1 78.5
JUN 2006 112.1 112.2 124.0 122.9 110.1 116.7 120.3
JUL 2006 132.6 132.0 142.4 141.7 131.3 134.9 135.7
AUG 2006 75.8 76.2 86.0 88.3 75.5 84.3 83.4
SEP 2006 67.8 67.7 75.4 71.4 67.7 65.6 77.7
OCT 2006 43.0 43.0 49.1 44.6 42.0 37.0 48.6
NOV 2006 17.2 17.2 22.8 21.4 16.7 14.8 17.3
DEC 2006 7.1 7.3 12.2 10.8 6.7 6.8 10.2
JAN 2007 14.1 14.9 16.3 12.9 13.5 9.0 9.9
FEB 2007 23.1 23.5 28.6 25.4 22.1 20.0 17.0
MAR 2007 44.4 44.4 52.6 48.6 43.6 42.6 41.7
SUM 795.9 798.1 926.6 889.8 789.4 814.3 785.6
%-Deviation 1.3% 1.6% 18.0% 13.3% 0.5% 3.7% 0.0%

ET0 - ASCE
ZAMG UMS
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Evaluation
comparison of calculated ET0 and measured ETc
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Evaluation
comparison of calculated ET0 and measured ETc
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Evaluation
comparison of calculated ET0 and measured ETc

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

23.08.06
00:00

23.08.06
06:00

23.08.06
12:00

23.08.06
18:00

24.08.06
00:00

cu
m

. E
T 

[m
m

]

0

150

300

450

600

750

900

1050

1200

R
ad

ia
tio

n 
[W

*s
-1

*m
-2

]

cum. ETc (1') [mm] cum. ET0 (10') [mm]

ET0 (d) [mm] Radiation (10')

0.0

0.1

0.2

0.3

0.4

0.5

0.6

00
:3

0
02

:3
0

04
:3

0
06

:3
0

08
:3

0
10

:3
0

12
:3

0
14

:3
0

16
:3

0
18

:3
0

20
:3

0
22

:3
0

ET
 [m

m
*h

-1
]

0.0

0.2

0.4

0.6

0.8

1.0

1.2

K
c 

[ ]

ET0 [mm] ETc [mm]
Kc (10') Kc (d)

IS
O

 9
00

1 
ze

rt
ifi

zi
er

t
14

Institut für
WasserRessourcenManagement
Hydrogeologie und Geophysik

© JOANNEUM RESEARCH Forschungsgesellschaft mbH

Seasonal Variation of Kc
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Conclusions

To minimize errors in parameter 
estimation we recommend the use 
of all available input data for

Detailed water balance studies
Evaluation of lysimeter investigations
Validation and calibration of soil water and 
solute transport models

PP

DD

ETET

∆∆SS

Water Balance 2006
P  - ET   =  D+∆S

Lysimeter:       866.3 – 686.3 = 180.0
Clim.WB (10’):   832.8 – 681.5 = 151.3
Clim.WB (daily): 832.8 – 743.3 =  89.5


