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� /\VLPHWHU�5HVHDUFK�*URXS
� /\VLPHWHU�± 'HILQLWLRQ
� 5HVHDUFK�7DVNV�± $SSOLFDWLRQV�

� Agriculture
� Remediation of Brownfield Sites

� /LPLWDWLRQV�RI�/\VLPHWU\
� 6WUDWHJLHV�WR�LPSURYH�(IIHFWLYHQHVV
� 5HFRPPHQGDWLRQV
� &RQFOXVLRQV�� 2SSRUWXQLWLHV
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� LV�D�SODWIRUP�IRU�LQWHUGLVFLSOLQDU\�H[FKDQJH�RI�
LQIRUPDWLRQ�EHWZHHQ�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�RQ�
DQ�LQWHUQDWLRQDO�OHYHO�

� LQLWLDWHV��FRRUGLQDWHV�DQG�FRQWULEXWHV�GHWDLOV�WR�
VSHFLILF�ILHOGV�RI�UHVHDUFK

� ,WV�IRFXV�LV�RQ�GLIIHUHQW�NLQGV�RI�/$1'�86(�$1'�
7+(,5�())(&76�21�$48$7,&�6<67(06

� PRUH�GHWDLOV��ZZZ�O\VLPHWHU�DW
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/<6,0(7(5�
'HILQLWLRQ

� /\VLPHWHUV DUH�
FRQWDLQHUV�ILOOHG�ZLWK�VRLO��

� VHHSDJH�ZDWHU LV�
PHDVXUHG�GLUHFWO\�

� SHUFRODWLQJ�ZDWHU LV�
FROOHFWHG�� HLWKHU�
JUDYLPHWULFDOO\�RU�E\�
DSSO\LQJ�QHJDWLYH�VRLO�
ZDWHU�SUHVVXUH�



�

���������� �

8QLYHUVLWlW�I�U�%RGHQNXOWXU�:LHQ
Department für Wasser-Atmosphäre-
Umwelt

LYSIMETER RESEARCH    I    Sabine-Marie BERGER – Peter CEPUDER

/<6,0(7(5�
)LHOGV�RI�5HVHDUFK�DQG�$SSOLFDWLRQ

/<6,0(75<

6RLO 6FLHQFH�
+\GURORJ\��HWF� $JULFXOWXUH

(FRORJ\
(QYLURQPHQW 3URWHFWLRQ

� VHHSDJH�ZDWHU�TXDQWLW\�
SUHGLFWLRQ

� GDWD�RI�VHHSDJH�ZDWHU�
TXDOLW\

� HIIHFWLYHQHVV�RI�VXUIDFH�
VHDOLQJ�V\VWHPV

� VRXUFH�WHUP�
GHWHUPLQDWLRQ

� DQWKURSRJHQLF�VXEVWDQFH�
LQSXW

� ZDWHU�DQG�QXWULHQW�
EDODQFHV�

� FRPSDULVRQ�RI�GLIIHUHQW�
FXOWLYDWLRQ�V\VWHPV

� HIIHFWLYHQHVV�JURXQGZDWHU�
SURWHFWLRQ�PHDVXUHV
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$*5,&8/785(��
*UDVVODQG�
([WHQVLILFDWLRQ RI�/DQG�8VH

/RQJ�\HDU�O\VLPHWHU�H[SHULPHQWV��H�J��*XPSHQVWHLQ�
ORZ�SRWHQWLDO�RI�QXWULHQW �HVSHFLDOO\�12��1� ORVVHV
- independent on fertilizer type

- even with „over-fertilizing“
- lower risk of groundwater contamination

5HDVRQ���KLJK�\LHOG�Æ

SRWHQWLDO�RI�KLJK�QXWULHQW�ZLWKGUDZDO
3UREOHP��ZLWK�IXUWKHU�H[WHQVLILFDWLRQ �IDOORZ�ODQG��Æ

LQWHQVLILFDWLRQ�RI�QXWULHQW�ORVVHV
(Eder 1997)
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$*5,&8/785(��
+\GURPRUSKLF 6RLOV
6RLOV LQIOXHQFHG�E\�*URXQGZDWHU

/\VLPHWHU�6WDWLRQ�3DXOLQHQDXH �*HUPDQ\��
H[SHULPHQWV�WR�GHWHUPLQH�WKH�QLWURJHQ�ORVV�RI�GLIIHUHQW�SODQWV�

ZLWK�GLIIHUHQW�JURXQGZDWHU�OHYHOV�
QLWURJHQ�ORVV�GHFUHDVHV�ZLWK�

� nitrogen withdrawal by yield
� higher evapotranspiration

� higher groundwater-level
:LWK�SUD[LV�RULHQWHG�IHUWLOL]LQJ�

�������NJ�1�KD�D��QR�GDQJHU�IRU�
JURXQGZDWHU�FRQWDPLQDWLRQ�

JURXQGZDWHU�O\VLPHWHUV�� (Behrendt 1996)
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5(0(',$7,21�
(IIHFWLYHQHVV�RI�6XUIDFH�6HDOLQJV ���

/\VLPHWHU�)DFLOLW\�RI�$5&�6HLEHUVGRUI �$XVWULD��
ZLWK�VSHFLDO�5HPHGLDWLRQ�/\VLPHWHUV ILOOHG�ZLWK�����P�RI����
\HDUV�ROG�PXQLFLSDO�ZDVWH�

4 different top cover systems of old landfills
- 0,5 m / 1,0 m substrate layer
- compacted clay layer covered with 0,5 m s.
- waste “inertisated” and covered with 0,5 m s.

Vegetation: combination of Alfalfa and 
Populus-trees
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5(0(',$7,216�
(IIHFWLYHQHVV�RI�6XUIDFH�6HDOLQJV ���

+RZ�ZDV�WKH�DPRXQW�RI�VHHSDJH�ZDWHU DQG�
WKH�HPLVVLRQ�RI�ODQGILOO�JDVHV�LQIOXHQFHG"

6HHSDJH�:DWHU
as expected: highest amount 

in chamber A – smallest 
amount in chamber C

0HWKDQH�*DV
no methane detected in 

chamber A 
High variation in gas content 

in chamber D
(Wimmer 2005)
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/,0,7$7,216�2)�/<6,0(75<
/\VLPHWHU�)DLOXUHV

� 6L]H�RI�/\VLPHWHU�6XUIDFH
� %RUGHU�(IIHFWV
� 2DVLV�(IIHFWV
� 6XUIDFH�3KHQRPHQRQV
DW�WKH�/\VLPHWHU�%DVH

Lysimeters shall build a UHSUHVHQWDWLYH�SDUW�RI�WKH�VLWH to be 
examined, but the following parameters/effects are a 
common source for lysimeter failures:
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/,0,7$7,216�2)�/<6,0(75<�
6L]H RI�/\VLPHWHU�6XUIDFH

� WR�FRPSHQVDWH�ERUGHU�HIIHFWV
DQG

� WR�HQVXUH�D�UHSUHVHQWDWLYH�
VWRFN�RI�SODQWV

� to gain a useable median despite 
certain genetic differences 
between the individuals

� necessary area is plant-specific 
H�J��0DL]H����������SODQWV�KD�

Æ ��Pð ����SODQWV�
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/,0,7$7,216�2)�/<6,0(75<�
%RUGHU (IIHFWV

� OLPLWDWLRQ�RI�URRWLQJ�VSDFH
(reason: lysimeter too small)

� XQFRQWUROOHG�OHDNLQJ�RI�VXUIDFH�ZDWHU�
(reason: no compound between soil and 
lysimeter wall)

� XQQDWXUDO�ÄKHDWLQJ³�RI�VRLO�
(reason: additional radiation at the 
lysimeter border)
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/,0,7$7,216�2)�/<6,0(75<�
2DVLV (IIHFWV

/\VLPHWHU�SODQWV�PXVW�JURZ�XQGHU�
WKH�VDPH�PLFUR�FOLPDWLFDOO\�FRQGLWLRQV DV�WKH�
VXUURXQGLQJ�YHJHWDWLRQ��HVSHFLDOO\�

� UHODWLYH�KXPLGLW\

� VXUIDFH�WHPSHUDWXUH

� DYDLODEOH�HYDSRUDWLRQ�

HQHUJ\��UDGLDWLRQ�HQHUJ\��

FRQYHFWLYH�HQHUJ\�
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/,0,7$7,216�2)�/<6,0(75<�
3KHQRPHQRQV RQ�WKH /\VLPHWHU�%DVH

GXH�WR�WKH�LQWHUUXSWLRQ�RI�
WKH�QDWXUDO�VRLO�SURILOH�

� disturbance of the natural 
water movement

� change of „natural pressure 
situation“

Æ ,QIOXHQFH�RQ�WKH�VXFWLRQ�
SRZHU�GHYHORSPHQW

.ODJKRIHU������
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675$7(*,(6
72�,03529(�())(&7,9(1(66

/\VLPHWHU�6WDWLRQ�*UR�REULJHQ��*HUPDQ\�
(Roth 1994)

�8QGLVWXUEHG�VRLO��0RQROLWK�
�6XFWLRQ�3ODWH

�1R�FKDQJH�RI�VRLO�SURILOH
�&ORVH�FRPSRXQG�EHWZHHQ�VRLO�
DQG�O\VLPHWHU
�1R�EXLOG�XS�RI�ZDWHU�

6RLO�:DWHU�
%DODQFH

��Pð�O\VLPHWHU�VXUIDFH�

����P�GHSWK

�7\SLFDO�ÄSODQWLQJ�VWUXFWXUH³�
�UHSUHVHQWDWLYH�QXPEHU�RI�
SODQWV
�1R�OLPLWDWLRQ�RI�URRWLQJ�VSDFH

/\VLPHWHU�6L]H

'HSWK

�O\VLPHWHUV�LQ�ODUJH�ILHOGV��GLVWDQFH�
WR�ILHOG�ERUGHU�DSSUR[�����P�
�QR�EDUH�VRLO�EHWZHHQ�O\VLPHWHU�DQG�
ILHOG

QR�2DVLV�(IIHFW0LFUR�&OLPDWH
REALISATIONREQUIREMENTPARAMETER
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Chamber-Lysimeter

9 concrete chambers
Depth: 1 m

Surface: 1 m²
Disturbed (=artificially filled) soil

Gravitation Lysimeter

/\VLPHWHU�6WDWLRQ�*XPSHQVWHLQ��$XVWULD
�(GHU �����

&RPSDULVRQ�EHWZHHQ�D�&KDPEHU�/\VLPHWHU�
DQG�D�PRQROLWKLF�)LHOG�/\VLPHWHU����\HDUV�

Field-Lysimeter

5 cylinders
Depth: 1,5 m

Surface: 1 m²
Monolith (undisturbed)

Gravitation Lysimeter
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5HVXOWV�DIWHU���\HDUV�RI�
5HVHDUFK�

� DYHUDJH�DPRXQW�RI�
SHUFRODWLQJ�ZDWHU�
� Chamber Lysimeter: 360 mm

� Field Lysimeter: 500 mm

� DYHUDJH�DPRXQW�RI�
QLWURJHQ�ORVV

/\VLPHWHU�6WDWLRQ�*XPSHQVWHLQ��$XVWULD
�(GHU �����

&RPSDULVRQ�EHWZHHQ�D�&KDPEHU�/\VLPHWHU�
DQG�D�PRQROLWKLF�)LHOG�/\VLPHWHU
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5(&200(1'$7,216�
/\VLPHWHU�5HVHDUFK�*URXS

� O\VLPHWHUV�ZLWK�F\OLQGULFDO�FRQWDLQHUV

� PRQROLWK�O\VLPHWHUV

� LQWHJUDWLRQ�LQWR�WKH�VXUURXQGLQJ�
YHJHWDWLRQ

� 4XDOLW\�0DQDJHPHQW���

although it is difficult to define common 
quality standards for the variety of 
lysimeters and their use
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&21&/86,216�
23325781,7,(6

7KH�ILHOGV�RI�DSSOLFDWLRQV�
IRU�O\VLPHWHUV�DUH�ZLGH�

EXW�HYHU\�O\VLPHWHU�PXVW�EH�GHVLJQHG�IRU�LWV�VSHFLILF�
DSSOLFDWLRQ FRQVLGHULQJ�TXHVWLRQ�DQG�ORFDWLRQ�

6XFFHVV�DQG�TXDOLW\�RI�O\VLPHWHU�VWXGLHV�GHSHQG�YHU\�
PXFK�RQ�

� exchange of experience
� cooperation between users / researchers / producers of 

lysimeter technology
Æ /\VLPHWHU�5HVHDUFK�*URXS�
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