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T H E  O B J E C T I V E S :
  c h a r a c t e r i s e  t h e  v a r i a b i l i t y  o f  s o i l  m o i s t u r e

c o n t e n t  o v e r  s h o r t  d i s t a n c e  i n  p e a t - m o o r s h  s o i l ,

  e v a l u a t e  o f  t h e  s o i l  w a t e r  r e p e l l e n c y ,

  s t u d y  s o i l  v o l u m e  c h a n g e s .



  



  



  



  

25 – 35 cm layer,
Peat species: sedge peat,
Degree of decomposition: H6,
Weakly visible plant residuals.

45 – 55 cm layer,
Peat species: sedge-reed peat,
Degree of decomposition: H5,
Cloddy-fibrous structure.

80 - 90 cm layer,
Peat species: sedge-reed peat,
Degree of decomposition: H4,
Spongy structures with clear visible reed residuals.

0  –  1 0  c m  l a y e r ,
M o o r s h  d e v e l o p e d  f r o m  s e d g e - g r a s s  p e a t ,
C l o d d y  s t r u c t u r e ,  w i t h  l o w  a d m i x t u r e  o f  t u r f  r o o t s .

1 5  –  2 5  c m  l a y e r ,
M o o r s h  d e v e l o p e d  f r o m  s e d g e  p e a t ,
C l o d d y  s t r u c t u r e ,  w i t h o u t  v i s i b l e  r o o t s .



  

BASIC SOIL PROPERTIES
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SAMPLING
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WATER CONDITIONS
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MOISTURE CONTENT AND BULK DENSITY
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V o l u m e t r i c  m o i s t u r e  c o n t e n t  [ % ]  a t  d e p t h  [ c m ] B u l k  d e n s i t y  [ g  c m - 3 ]  a t  d e p t h  [ c m ]D a t e  o f
s a m p l i n g S t a t i s t i c 5 - 1 0 1 5 - 2 0 2 5 - 3 0 3 5 - 4 0 4 5 - 5 0 5 - 1 0 1 5 - 2 0 2 5 - 3 0 3 5 - 4 0 4 5 - 5 0

a v e r a g e 6 7 . 4 1 6 8 . 4 9 7 8 . 5 0 8 3 . 3 8 8 5 . 7 5 0 . 3 3 5 0 . 2 9 0 0 . 1 9 5 0 . 1 6 7 0 . 1 5 92 8  A p r C V  [ % ] 5 . 2 8 3 . 4 0 3 . 2 1 2 . 2 6 3 . 9 2 7 . 1 1 1 0 . 0 4 9 . 8 7 5 . 0 7 4 . 0 9
a v e r a g e 7 2 . 4 4 7 3 . 6 7 8 4 . 5 4 8 5 . 2 5 8 7 . 3 6 0 . 3 3 0 0 . 2 6 7 0 . 1 7 9 0 . 1 6 0 0 . 1 5 12 4  M a y C V  [ % ] 4 . 8 4 3 . 9 9 2 . 4 0 2 . 2 4 1 . 7 6 3 . 3 4 1 1 . 6 6 7 . 1 7 3 . 4 0 1 3 . 3 7
a v e r a g e 6 7 . 2 6 6 8 . 6 4 7 9 . 2 8 8 2 . 2 2 8 5 . 2 9 0 . 3 5 4 0 . 2 4 8 0 . 1 7 1 0 . 1 6 3 0 . 1 5 32 9  J u n C V  [ % ] 4 . 3 6 4 . 7 4 3 . 0 6 2 . 5 5 2 . 4 6 5 . 0 3 9 . 6 0 5 . 8 4 4 . 1 9 3 . 7 6
a v e r a g e 6 7 . 4 4 7 0 . 4 1 8 1 . 9 8 8 5 . 4 7 0 . 3 4 6 0 . 2 7 8 0 . 1 8 1 0 . 1 6 70 3  A u g C V  [ % ] 5 . 5 3 4 . 0 8 3 . 1 4 1 . 9 6 3 . 8 0 1 2 . 8 8 8 . 2 0 4 . 9 3
a v e r a g e 7 0 . 5 2 7 0 . 8 6 8 0 . 6 0 8 4 . 7 1 8 7 . 5 8 0 . 3 4 3 0 . 2 8 5 0 . 1 9 0 0 . 1 6 5 0 . 1 5 60 2  S e p C V  [ % ] 4 . 8 7 5 . 5 8 4 . 8 5 3 . 1 5 1 . 7 4 4 . 5 0 1 1 . 5 1 1 1 . 3 6 7 . 7 0 3 . 8 2
a v e r a g e 6 2 . 0 8 6 0 . 9 5 7 4 . 7 7 7 5 . 1 3 7 7 . 8 2 0 . 3 5 4 0 . 2 7 8 0 . 1 7 8 0 . 1 6 0 0 . 1 5 22 6  O c t C V  [ % ] 9 . 4 4 8 . 6 2 5 . 5 0 5 . 8 4 4 . 2 2 4 . 9 9 1 1 . 8 1 6 . 9 0 5 . 2 7 3 . 7 5
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MOISTURE PATTERN
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WATER DROP PENETRATION TIME TEST (WDPT)



  

C l a s s i f i c a t i o n  o f  t h e  p e r s i s t e n c e  o f  s o i l  w a t e r  r e p e l l e n c y

( D e k k e r  a n d  R i t s e m a ,  1 9 9 4 )

W a t e r  d r o p  p e n e t r a t i o n
t i m e  W D P T  [ s ] N o m e n c l a t u r e

<  5 w e t t a b l e ;  n o n - w a t e r  r e p e l l e n t
5  –  6 0 s l i g h t  w a t e r  r e p e l l e n t

6 0  – 6 0 0 s t r o n g l y  w a t e r  r e p e l l e n t
6 0 0  –  3 6 0 0 s e v e r e l y  w a t e r  r e p e l l e n t

>  3 6 0 0 e x t r e m e l y  w a t e r  r e p e l l e n t

CLASSIFICATION OF THE SOIL WATER 
REPELLENCY



  

SOIL WATER REPELLENCY

0 10 20 30 40 50 60 70 80 90 100

7.5

17.5

27.5

37.5

47.5

D
ep

th
 [c

m
]

0 10 20 30 40 50 60 70 80 90 100

7.5

17.5

27.5

37.5

47.5

D
ep

th
 [c

m
]

0 10 20 30 40 50 60 70 80 90 100
Frequency [%]

7.5

17.5

27.5

37.5

47.5

D
ep

th
 [c

m
]

0 10 20 30 40 50 60 70 80 90 100

7.5

17.5

27.5

37.5

47.5

0 10 20 30 40 50 60 70 80 90 100

7.5

17.5

27.5

37.5

47.5

0 10 20 30 40 50 60 70 80 90 100
Frequency [%]

7.5

17.5

27.5

37.5

47.5

WDPT:
< 5 s
5-60 s
> 60 s

28.04.2004

24.05.2004

29.06.2004

3.08.2004

2.09.2004

26.10.2004



  

1.0

10.0

100.0

W
at

er
 d

ro
p 

pe
ne

tra
tio

n 
tim

e 
[s

]

40 45 50 55 60 65 70 75 80 85 90 95
Volumetric moisture content [%]

1.0

10.0

100.0

W
at

er
 d

ro
p 

pe
ne

tra
tio

n 
tim

e 
[s

]

40 45 50 55 60 65 70 75 80 85 90 95
Volumetric moisture content [%]

40 45 50 55 60 65 70 75 80 85 90 95
Volumetric moisture content [%]

5-10 cm

15-20 cm

45-50 cm25-30 cm

35-40 cm

SOIL WATER REPELLENCY



  

SHRINKAGE CHARACTERISTIC
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CONCLUSIONS
  T h e  c o e f f i c i e n t  o f  v a r i a t i o n  ( C V )  o f  t h e  s o i l  w a t e r  c o n t e n t  f o r

f i v e  d e p t h s  i n  t h e  s i x  t r e n c h e s  v a r i e d  b e t w e e n  1 . 7 5  a n d
9 . 4 4 % ,

  S o i l  m o i s t u r e  p a t t e r n s  s u g g e s t s  o c c u r r e n c e  o f  p r e f e r e n t i a l
w a t e r  f l o w ,

  T h e  C V  o f  s o i l  b u l k  d e n s i t y  v a r i e d  f r o m  3 . 3  t o  1 3 . 4 % ,
  W a t e r  r e p e l l e n c y  m e a s u r e d  b y  w a t e r  d r o p  p e n e t r a t i o n  t i m e

t e s t  i n  c o n s i d e r e d  p e a t - m o o r s h  s o i l  i s  e x t r e m e l y  d e p e n d e d
o n  s o i l  w a t e r  c o n t e n t ,

  M o o r s h  s a m p l e s  a r e  h y d r o p h o b i c  a t  m o i s t u r e  c o n t e n t  6 5 -
7 0 %  w h e r e  p e a t  s a m p l e s  a t  8 5 - 9 0 % ,

  V o l u m e  c h a n g e s  o f  p e a t - m o o r s h  s o i l  i s  d e p e n d e n t  o n
m o i s t u r e  c o n t e n t ,  g o o d  a g r e e m e n t  b e t w e e n  s h r i n k a g e
c h a r a c t e r i s t i c  m e a s u r e d  u s i n g  s a r a n  r e s i n  m e t h o d  a n d  f i e l d
s a m p l e s  i s  o b s e r v e d .


