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Water balance formula: (P + Ir) - (I+ET + Sw) = AS

AS = Water content changes

Interflow

Lateral flow
Irrigation
Precipitation (total)
Preferential flow
Runoff
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Seepage water
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Vegetation loss

Substance balance formula: Dep + F -V - L = AM
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Water Ressources Management

Plant Production

Climate Change

Irrigation

Agronomy

Botany

Hydrology

Soilscience

Meteorology

Landscape Studies
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20 YEARS

UMS
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Legend Lysimeter Dimensions

& ~Horizonte! steel strips {Inserted ofler Length - 14.0 feet
lowering the tonk}. width — 6.22 feet

Y —Grease seals inslalled to prevent circulation Depth - 8.0 feet
of air into the service tunnel. Areo - 0.002 acre

P-24e2 1333

Coshocton, Ohio 1937 i - o s mw o
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,, Panta Rhei! “

LAllis in a state of flux“ Heraklit, 550 — 480 a.D.
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Saugkerzen

Saugkerzen

Ansicht von chen

Tensiometer 2. Saugkerzen

TOR-Scnden 1. Saugkerzen
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Defined cross-section
Defined length
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Atmospheric Interface:
Any kind of precipitation
Any kind of rain, hail, dew,
Snow, hoar frost, ...
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Infiltration &
Soil water flux
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Groundwater recharge in wet
seasons/snow melt, | ‘ |
Positive water balance L l J/ L 17
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For gravimetric lysimeters:

| 1
Groundwater = Zero Potential l l | lg
Lysim. Bottom = Zero Potential , i }7
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Capillar flux
Dry seasons /
Negative water balance

Lysimeter getting to dry

Due to missing connection
to groundwater.
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Fluxes are potential driven.

Field matrix potential needs {17
to be lysimeter matrix
potential.

We need to measure field
condition and need to
transmitt it into lysimeters
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We need to control the lower
boundary condition to reach

true hydraulic field situations
in lysimeters
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Reference Bidirectional N ﬁ% #
Tensiometer Pump

SIC suction cups

Weighed water
reservoir

Control

1101011001010 L&D
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Suction cup rake in big

lysimeters
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Suction cups

In smart field lysimeters
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Science-Lysimeter Service well

. - = [ Access hatch,
Soil moisture probes | iy Matrix sensor % \ g SN stainless steel

i | & Field-identical | . — = g
Soil water samplers N v . 4 water regime : Y o = SR Sampling bottles

SIC20

)

. $ 5 Silicon carbide Controlled partial
Tensiometer & -y porous cups rake % S = N emptying

Details of layout and construction of a Science-Lysimeter and it's service well
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» Bestresults
 Heavy machines
* Long planning

* Higher expense

Lysimeter Station

TERENO 1m? Lysimeter
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SMART FIELD LYSIMETERS

* 3rd generation lysimeters with selectable heights
 Complete system is expendable up to 4 lysimeters
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SMART FIELD LYSIMETERS

True field condition

True Water flux & boundaries
True Temperature profile
Field egetation

Measures precisely
Field drainage
Precipitation
Evapotranspiration

Additional Data for

3 x Matrix potential

3 x Vol. Water content

3 x El. Conductivity

3 x Temperature
Webserver data download
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20 YEARS

UMS

Soil column cutting with jack lift device

Minimum impact
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Lysimeter site at Italian alps

Lysimeter suited
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Save as TDM-File
->>~ 5GB/ Year at 3 Schedules

» [

o Filter 2 ’L
| | —— 2

nn — |

0.3Mb/Day and Schedule
106.8MB/Year/Station
2136MB/ Year at 20 Stations
->>~5GB/ Year at 3 Schedules

Data download and backup Data Pre Processing
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Quality check procedures @UMS

Filter 1

20 YEARS

N ;
bl ]
Data
Lﬂgﬂle Filter
Stationen_Status.txt Handlung 1
Technische Jp
Grenzwertkontrolle
Z.B: !
S L) Save as TDM-File
No value Daten ->> 4 5GB / Year at 3 Schedules
generieren
Stationsbetreuer
Nei_n
UMS kontaktieren
Filter 2 i
—
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Filter 2

2500kg <y < 3500kg
5kg <y < 75kg
15 < TDR < 50%
Thbd:
-al hpa<y<a2hPa
B1 < Strahlung < b2
01 <HFP<c2

8-)| Logfile_Grenzen

N
Message to
_’ F Logfile.txt
[

——————Handlung 2

No value Daten
generieren

| Logbuch Einsicht |

Betreuuer
kontaktieren

UMS kontaktieren

Data
Filter2

L

]

S

Save as TDM-File
->>~5GB/ Year at 3 Schedules

I,Filinr K
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Filter 3

Rauschen H

Handlung 3

Z.B Lysi+Tankgewicht
Vergleich Tensionen

tat

Plausibilitat Ja

|.o-Handlung i

* Neue Datenkanile
* Alte Datenkansle mit
Berechnungen, z.B
Elimination v,
Sickerwasser-Springen

UMS kontaktieren |

Logfile_Grenzen =
o
&
Geglittete Daten Log;“ch E::cht J Save as TDM-File
generieren 4>~ 5GB / Year at 3 Schedules
UMS kontaktieren
Filter 4 Data
Filterd
Logfile_Plausibil

Save as TDM-File
->>~5GB / Year at 3 Schedules

k.
F
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Datei Bearbeiten Anzeige Dokument Werkzeuge Fenster Hilfe

20 YEARS

B& (€ 2% 12/ &8 0% - | suchen -

B | Lesczcichen

[| Lysimeterl
[| Lysimeter2
m Lysimeter3
[| Lysimeter4
[| Lysimeter5
[| Lysimeter6
] HPF MPS1
[| System

[| Temperaturen
m uRb_Lysil
[| uRb_Lysi2
E| uRb_Lysi3
[| uRb_Lysi4
E uRb_Lysis
[| uRb_Lysi6

Untere Randbedingung Lysimeter 3

40 T T
J H ; i
B e T e e g
= 1 1 1 i Kanalname Spannweite
\ i
3 HTttTTT H e ———|L 3 TS1_M 140 | 69.90 ..-55.20
—|F_1_TS1_M 140 | 7940 .. 6370
; —|F 2 TS1_M 140 | 66:80 .. 4950
g F 3 TS1_M 140 |-103.90 .. -61.00
=a
k Kanalname Spannweite
L 3 WAG L 000|3073.14 .. 309055
7 —|L 3 waAG D 0003744 .. 4749
-
) 0 =
b5l all 20 'E‘ Kanalname Spannweite
g' I 40 ——| L3 PuC_summd 5037 003
€ L o —|L 3 PUC S POS 0.00... 0.00
602 ——|L3 PUC S NEG-131.00 .. 0.00
Lysh‘etelherlmnﬁ;— Zeitbereich (4325 Messpunkte)

Job / Lysimeterstandort: BL2-V103
Herkunfisdatei: 315_20120109T000017.0BD

vom: 08.01.2012 23:00 Uhr

bis: 07.02.2012 23:40 Uhr

Herkunftsdateipfad: U \Produkte\MessdatenerfassungiKundendateniumsdataview\Terenc BL2BL 2103\
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264 ——— ——F—( —— — A —_—— e e — —
_}_ —l[ Water Balance for 17.09.2009 : —l_ _:
2163 4 1 ] _|____l__ﬁ__]

] l P - SW - ET - AsS =0 | |
l I 5:97 = 1;43 = 2:67 = 1.:87

|
|

2162 {— — — — - ——— 1 NS e
| P = Precipitation [mm] | |

I |
l I SW = Seepage Water [mm] |

]
o

2161 +—————F———— _I {ET = Evapotranspiration [mm] I —— —|
:@ = Change in Soil Water Content [mm] |
oy

@ 2160 1 —_
® |
E |
2159 A ———
|
2158 1 - SN
— Lysimeter mass [kg] | |
598 - Lysimeter mass + Seepage water mass [kg] : L _{'
— Precipitation time [minutes] | | | |
- Evapotranspiration time [minutes] | | | |

2156

17.09.2009 17.09.2009 17.09.2009 17.09.2009 17.09.2009 17.09.2009 17.09.2009 17.09.2009 18.09.2009
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
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1500 z . . 50
-~ Lysimeter outflow 'Mass balance [g]
mass, ! |
—{ysim{eteroutﬂow § 'Inj.-V - L-IM=0 -
1200 : (FOI?C.): ;38.3—24.1—13.9—0.3 =0 L 40 ;
i O 1 100%-63% -36% -1% = 0 &
(=) : —
g : =
:‘ 900 ' Water balance [mm] 20 g
: ‘P -ET -D-°S=0 s
= ;1811—1155—584—72 =0 E
° 100%-64% -32%-4% = 0 S
= 600 — T — 20 g
= S
L A - oo - D
300 No Seepage Water —\, 70 &
i . g
0 I T 0
01.04.2005 30.09.2005 01.04.2006 30.09.2006 01.04.2007 30.09.2007

Inj. = applied Bromid, V = vegetation loss, L = leachate, delta M (S) = Change of Mass, P = Precipitation, D = Drainage
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Thank you!
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http://www.lysimeter.at/
http://www.aozuo.com.cn/
http://www.ums-muc.de/
http://www.ums-muc.de/
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