JOANNEUM

RESEARCH

T JoANNEUM

RESEARCH

JOANNEUM RESEARCH
Forschun@gfesellschaft mbH

johann.fank@joanneum.at
www.joanneum.at

Elisabethstraf3e 16/Il, A-8010 Graz

&.

lll"‘l

£ TR

B 1s0 9001 zertifiziert




Institut fiir
JOANNEUM WasserRessourcenManagement

N\Jl  Fiioseoione und Geopiysk

sl Investigation Goals

mm Determination of water balance parameters

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

P-ET-D-4S =0
P = Precipitation
ET = Evapotranspiration
D = Drainage,
groundwater Recharge  ~
AS = change of stored

water volume
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Factors affecting Evapotranspiration

RESEARCH (A”en et al 1998)

weather ET
parameters ©

crop ET
characteri ¢
management

environmental
factors @ -E-E: adj ~
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RESEARCH CO ntents

mm Reference evapotranspiration (ET,)
= FAO Penman-Monteith equation
= Meteorological Data
=> Lysimeter for validation

mm Determination results
= Dependency on measurement intervals
= Dependency on different measurement environment

= Comparison to lysimeter measurements
H On a daily basis o
B |ong term evaluation
B ET, during winter months
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el FAO Penman-Monteith equation

24-h calculation time step Short calculation time step
00 -
0408 A(R, ~G)+ Y —uale, —ey) 0.408-A-(R, ~G)+y- 900-z -u,-(e,—e,)
ET. = T+ 273 ET, - T+273
o A +7(1+0340,) A+y-(L+C-u,)
L 1 ET, = Referenzverdunstung [mm-d™]
ET, I'r.'l‘l.‘l'l.‘ll.l.'c.\.‘\'H]JUIIHIIS]JI:I'M]UI[. [rom day” 1 A = Steigung der Sattigungsdampfdruckkurve [kPa-°C™*]
Ry netradiation at the erop surface [MJ m™= day-1], Rn = Strahlungsbilanz an der Referenzoberflache [MJ-m?-d ]
G soil heat flux density [MJ m—= day~1]. G = Bodenwarmestrom [MJ .m? .z
T air temperature at 2 m height [*C]. y = Psychrometerkonstante [kPa-°C*]
w3 wind speed at 2 m height [m 571], z = Berechnungszeitschritt [d]
e saturation vapour pressure [kPa), T = Lufttemperatur in 2 m Hohe tiber Boden [°C]

u, =Windgeschwindigkeit in 2 m Hohe tiber Boden [m-s™]
e, = Sattigungsdampfdruck [kPa]
e, = aktueller Dampfdruck [kPa]

€, actual vapour pressure [kPa),
Cgvy  saturation vapour pressure deficit [kPal.

: slope vapour pressure curve [_lfd?_“l ) C = Aerodynamischer Widerstandsbeiwert [s-m™]
¥ psyelrometric constant [kPa *C='].

3> G= 0 2> G= 0.5 * Rn during night time ©
- 0.1 * Rn during day time -
> T= (TmintTmax) /2 2 T, RH = mean value of time step ks
> RH = (RHmin+RHmax) / 2 2 C= 0.96 during night time E
0.24 during day time 8
...................................... o
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el Meteorological Data
mm Automatic Weather mm Automatic Weather
Station of the Austrian Station of UMS at Wagna
Meteorological Survey Research Station
= Parameter (METEOLYS)
B Temperature (2 m) => Parameter
B Rel. Humidity (2 m B Temperature (2 m)
upper value of 95%) B Rel. Humidity (2 m
B Wind speed (10 m) calibrated at 33 and 97 %)
B Solar radiation B Wind speed (2 m)
= Interval: 2 sec. stored as B Solar radiation (2 m)
B mean values of 1 Min. = Interval: 1 Min. stored as
B mean values of 10 Min. mean values of 10 Min. ~
B mean values of 1 hour = Stored on a
=> Direct imported from the DT80 - Datalogger

meteodat - datalogger
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ET,— calculation validation

RESEARCH LyS|meter Concept

rUMS UMS  GrnbH [aez: | teleppa [30.1.08 | Rew] Anderungen Datum | Mams ) [ . Schemchotter |
Y e wwums-muc.do_| freiges = s 0

Waterial

MaBatoh: _ca. 1:30
Taktang: 4
| @ Comtramtct: S s 4 et e s ol i der i e b vwrier |

Hydrologie—Lysimeter

Projekt: Wegno, Dr. Fank
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HYDROLYS
Implementation at Wagna

WAGNA

Lysimeter

ETEOLYS

——
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’////))>/ Comparison of different calculation

sl time steps and sensors
System ZAMG ums HYDROLYS
Method ET, - ASCE ET,-FAO || ETo-ASCE | ET,-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 77 3.1
FEB 2006 17.6 175 221 18.9) 17.7 16.9 9.2
MAR 2006 43.4 43.3 50.6 46.4] 44.2 45.9 244
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 7.7
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 71 7.3 12.2 10.8] 6.7| 6.8 10:2 | =
JAN 2007 141 14.9 16.3 12.9 135 9.0 9.9 g
FEB 2007 23.1 235 28.6 25.4] 22.1 20.0 17.0 S
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 g
Ty EH|——|——|—ee|—oa|____sum___on g

(%2}
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Evaluation

comparison of calculated ET, and measured ETc

 ETO [mm] s ETc [mm]

ET [mm*h ™
Kc‘ []
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gl Seasonal Variation of Kc
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Water Balance 2006

P - ET = D+4S
Lysimeter: 866.3 — 686.3 180.0
Clim.WB (107): 832.8 — 681.5 = 151.3
Clim.WB (daily): 832.8 — 743.3 = 89.5

== 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
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