Decagon Webinar
Smaurt Field Lysimeters,

why and how do they work?

Georg von Unold
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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

Snowmelt water
Seepage water

Evaporation
Interception
Capillary water
Root water
uptake
Sublimation
Transpiration

| AM = Mass changes
Dep Deposition (atmos.)

Fertilizer
Leachate

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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Example

 Data management
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Legend Lysimeter Dimensions

S - Horizontal steel strips (Inserted ofler Length = 14.0 feet
lowering the lank}.

Width — 6.22 feet
&7 —Grease seals inslolled to prevent circulation Depth - 8.0 feet
of agir into the service tunnel. Areo - 0.002 ocre

Coshocton, Ohio 1937 i - 2w oam wm ow
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LAl is in a state of flux” Heraklit, 550 — 480 a.D.
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= Tensiometer

Ansicht von chen

Tensiometer
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Saugkerzen

2. Saugkerzen

Saugkerzen

20 Jahre Wagna

Saugkerzen
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‘N-UMS

Defined cross-section
Defined length

———— L—-w"\-_r‘“--* ‘{,‘-‘
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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
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For gravimetric lysimeters:

' |
Groundwater = Zero Potential L l | ’.
Lysim. Bottom = Zero Potential L
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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 l;
to be lysimeter matrix
potential.

We need to measure field
condition and need to
transmitt it into lysimeters

14 measure to know



We need to control the lower
boundary condition to reach

true hydraulic field situations
in lysimeters
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Example

 Data management
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Tensiometer Pump
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I SIC suction cups
[ |
0 Weighed water
reservoir
Control
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Suction cup rake in big

lysimeters
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Suction cups

In smart field lysimeters
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20 YEARS

Science-Lysimeter Service well

- O @ \ Access hatch,
Soil moisture probes . = Matrix sensor [ < o e\ stainless steel
\ ( % ‘;
Soil water samplers \ i - s Field-identical | o o : — = ‘
i 1. Sy ! : - water regime 5 il —— — | Sampling bottles
. . i ! IR - { ‘ /
SIC20 . Sl ‘ ® = P
. W n . Silicon carbide p ' R | Caontrolled partial
Tensiometer b \ porous cups rake b < ) emptying

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

* Higher expense

Lysimeter Station

TERENO 1m? Lysimeter
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‘N-UMS

. Undisturbed samples

|
: - . Soil column 30 cm, 60 cm, 100 cm
E=n

o)

§
A
N

. Lower boundary control

. Precise weighing system

/

SK20 ECS
@ . Monitoring of water fluxes
| AR ~«  Water sampling

. Easy maintanance

.+ Easyremovable

SFL, design
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 Small setup

* Full function

* No machines

e Flexible to demand
* Easyinstallation

* Low expense

27.03.2013 measure to know



Introduction

e Technique

Example

 Data management
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20 YEARS

UMS

Soil column cutting with jack lift device

Minimum impact
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‘N-UMS

Lysimeter site at Italian alps

Lysimeter suited
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‘N-UMS

Filter 1

ave as TDM-File
->>+5GB/ Year at 3 Schedules

-
@ l:] ) @ o Filter 2 l

0
[ | = Save as

l l 2
TOM-File

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

—) 4

bl
Data
Loghie Filter1

"| Stationen_Status.txt Handlung 1
Technische Jp
Grenzwertkontrolle
Z2.B: .
esswert =-99/-999 Save as TDM-File
No value Daten ->> 4 5GB / Year at 3 Schedules
generieren

Nein

UMS kontaktieren

Filter 2 i
I

27.03.2013 No. 30 measure to know




‘N-UMS

Filter 2

Data

7 N
Message to
_g ,, — E Logfile.txt
——————Handlung 2 [Filter2

le_Grenzen

= B‘! 43trahlung < b2
01 <HFP <c2

‘No value Daten
aensﬂeren

Logbuch Einsicht

Save as TDM-.FiI;e
->>~5GB/ Year at 3 Schedules

UMS kontaktieren

| Eitter 3
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Filter 3

Rauschen

—

Handlung 3

Logfile_Grenzen

1

Geglitiete Daten
generieren

Logbuch Einsicht |

Betreuuer

UMS kontaktieren

=

o

s

Save as TDM-File
4>~ 5GB / Year at 3 Schedules

-

Filter 4

Plausibilitat
Z.B Lysi+Tankgewicht
Vergleich Tensionen

Logfile_Plausibili
tat
Ja

|.o-Handlung ;

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

UMS kontaktieren |

Data
Filterd

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

k.
F
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Bearbeiten Anzeige Dokument Werkzeuge Fepster Hilfe
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ErACRY R
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® ® 102% -
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5 o Untere Randbedingung Lysimeter 3
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2164

2163

2162

2161

2160

mass [kg]

2159

T Bl Water Balance for 17.09.2009
| I NN i

T == = =9 = = = —| 1ET = Evapotranspiration [mm]

|

|

| | B - sw - ET - as =0 I
| | 5.97 -1.43 -2.67 -1.87=0 | |

|

|

|

N I o 1 N - foc oo i
| | P = Precipitation [mm] | |
| | SW = Seepage Water [mm] | |

AS = Change in Soil Water Content [mm]

2158 | I I S R |
— Lysimeter mass [kg] | | |

i — Lysimeter mass + Seepage water mass [kg] : J_ _:
— 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
27.03.2013 measure to know



‘N-UMS

1500 - ; ; 50
e~ Lysimeter outflow 'Mass balance [g]
mass E E ]
—.(.ysim)eteroutﬂow ! ' Inj.-V - L-IM=0 -
1200 : (FO!TC.): ;38.3_24.1_13.9_0.3 = 0 N 40 ;)
i A A 1 100%-63% -36% -1% = 0 &
(=] = -
g | ~
"‘J; 900 ' Water balance [mm] | 20 g
o ‘P -ET-D-°8=0 ®
= 1 1811-1155-584-72 = 0 b3
e 100%-64% -32%-4% = 0 o
= 600 ———— —— 20 g-
E 3
- P R R A o
= m— 2
300 No Seepage Water —, S S 170 &
5 SRR S A %
o .
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!

27.03.2013 measure to know




	Decagon Webinar�Smart Field Lysimeters,�why and how do they work?
	�Soil Water & Interfaces
	Slide Number 3
	Slide Number 4
	Slide Number 5
	But, how in soils?
	Field setups, but …
	Fluxes F1
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	F10
	F11
	Field setup
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Quality check procedures
	Quality check procedures
	Slide Number 32
	Slide Number 33
	Data processing
	Slide Number 35
	Slide Number 36
	Slide Number 37

