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Measuring soil crack area and infiltration

- infiltration behavior on a maize field with clay
soil

- measuring soil crack area (CA) with time lapse
photography (1 photo/hour) and crack depth
(anisotropy apparent electrical resistivity)

- analysing results for different events in regards
to soil crack and soil moisture change

= H T
P = P et
! R ]

) P T TR im0
PO o e
i T T
o i 5 o5 T Irk‘. AN 3o A R :I ;-":-
et el e R o LR oAl R A - ! S ER X S 4 e
L ¥ g H{% of v a'_.: v _m s -."-..."h.;. . o _"r. a0 .;_.:.I."'I \'l-\:a-:"
e e N TN
- T T gy B i ;.'I' W g S A .-1:'--*55"; ‘:b'_.
p . ." S N e . | .

« : 3 Jiameit s ; i
il it T R R
Ll 2 EE BT L SR Y e e ey
1 (| e R i TP s : 5 [
B et e . 1 Pyt R T SR T L
ek i B, '_‘_ - R T -II e i xr .\;lrﬂ
] * LA O O
= '-l‘l i l':'-u- H - ] o e i
e | : % ' 1[’ . ¢ i
Ty ) e ' ¥

: Tz_ S
1 i T ro
I - ::”. | .. ]
- - e =

1 4

Greve et al. 2010

TR -....—.I. A i . i R ] .1|. e
i ] ..I: t ot o "'. g . .': i ' :. 4 "I.%:-. L i .-|'-.T. ¥ .T_. & Iy _ .'\. L ﬂ\. 1'l-| 3
o s o P - (R E R g E o A A L Tk PR e e
- L'l Pl CAZS.S% v '.:_"_.I_'._-_._ __.I b 4L g "-".u:‘-.‘.'l",: AN i ' 'I_.
..',:_.-';" . }__ :-ﬁ -\. _::: .._:_.‘- ‘. ____:-H - i i 3_-._ 1 Sy s i b : e e “r‘
: &L ’ ;'\-
s ': N
BNH i
i3 v CA=1.5%
A '_: . 2
; Gt s IR
i 5 £t .
o B Pa e -
h . ..: P 3
LA |'_r st r
T
Y o H
b8 "y
> 1 _
- R
: 5 -';
g,
ot e
Al = ~
A
L
e s .,5]
CA =0.8%
R AT
.o AR
L
o I
Ay
Sl
[}
0 2T AUy
E it
E E =
- i
R § £
s - 7. July
u = ™
u
== 7 — Ly
— IDbc — lbe
— k¢ - g
=] e E e o — 1ch E
T 1 1 1 I 1 ] 1 ] ] ] 1
A 1210 21007 12:m 207 121 2 121 240 12:0 201 1210 20000 12:m 2107 1210 2200 121 2307 12:m 2407 1210 20071210
3

|||||||||||
o1 2 3 4 5 6 7 8 89 10

anisitrop i ind ex [

- despite reduction of soil crack area due to rain events on the 21st and

22nd fast water transport to 20cm depth takes place on 23rd

- anisotropy apparent electrical resistivity shows a crack depth of ~ 20 cm
- hoise causes uncertainty in crack area estimation from image analysis

Comparing macropore estimation

- manual macropore (MP) counts are limited to soils with low rock content,

root densities and clearly visible pores
- problems in dry sandy and silty soils

- as an alternative Watson & Luxmoore (1986) method can be used to
estimate macroporosity from hood infiltrometer measurements

Maximum No.MP > 2mm @ / m?
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- hood infiltrometer MP estimates in the marl are lower then manual counts

- not all manually counted MPs are active during infiltration
- sampling size of the hood infiltrometer is smaller

(1) Hydrology, Albert-Ludwigs-University of Freiburg
dominic.demand@hydrology.uni-freiburg.de
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Capturing the variability of preferential flow

Dominic Demand '), Theresa Blume %, Markus Weiler ()
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Macropores in seasonally frozen soil

Sprinkling experiments under frozen conditions with different rates

for 1 h (30,40,50 mm/h)

Four plots, each with an area of 0.6 m?
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(determination using IR thermal
pictures)

macropores remain active and
channelize water under the
frozen layer

Outlook

analysis of infiltration data (Amoozemeter, hood infiltrometer) to
obtain hydraulic conductivity at/near saturation for different textures
infiltration and runoff generation modelling for specific events and

different soil moisture states for some cluster sites
include process knowledge on preferential flow in model
identification of vadose zone controls on subsurface flow

generation on larger scale
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(2) Hydrology, GFZ German Research Centre for Geosciences




