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FIGURE 4.34  Scanning electron micrographs of the upper
1 mm of a soil with stable aggregation (a) compared to one
with unstable aggregates (b). Note that the aggregates in the
immediate surface have been destroyed and a surface crust
has formed. The bean seedling (c) must break the soil crust as
it emerges from the seedbed. [Photos (a) and (b) from
O’Nofiok and Singer (1984), used with permission of Soil Sci- i (non-crust), and two enlarged

iety ; ph f R. Weil] .
ence Society of America; photo (c) courtesy of R. Weil] m a distance of 80cm.
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FIG. 1.2 - Evolution des états de surfaces.

Partant d’un lit de semences (sol limoneuz & gauche, sol sablonneuzr droite),
les précipitations et le ruissell t vont faire apparaitre différentes croites
en surface. Extrait de Valentin et Bresson (1992).
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Fig. 1. Schematic representation of soil surface depression showing the approximate configuration of the

sedimentary and structural crusts and the location of the thin section samples.
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Fig. 2. Experimental setup: water at constant temperature was supplied to the rainfall simulator and directly
mto the depression under deep ponding. Ponding depth was controlled by an aspirator pump, and the water
flux was measured continuously.
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Blosseville silt loam

Villamblain silty clay loam
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Fig 3. Electron Scattering ‘crust sections (sample locations shown m Fig. 1). 1 4
_Sedimentary crust with, at the base, close packing of remaining initial aggregates with disaggregated Shallow Deep Shallow
‘material. 2—Collapsed structure of initial soil with few remaining aggregates. 3—Depression infilling with BLOSSEVILLE VILLAMBLAIN
detached aggregates. 4—Sedimentary crust with at the bottom a loose packing of initial ageregates. S—Initial
soil structure with numerous initial aggregates in loose packing.
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Fig. 2. Changes in microtopography for Blosseville showing the progressive flattening of the surface with time
(a) dusing first 3 h rainfall simulation, (b) during final 2 h rainfall simulation.

runoff outlet

¥ [ — inital

Microtopography (cm)
0

0 10 20 30 40 50
Location in tray (cm)

Microtopography (cm)
0

0 10 20 30 40 50
Location in tray (cm)

Fig. 3. Change in microtopography for Villamblain showing the progressive flattening of the surface with time
(a) during first 3 h rainfall simulation, (b) during final 2 h rainfall simulation.
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Table 1
Changes in ponded depth. pressure head, and infiltration rate with added runon and predicted infiltration rates
from Eqs. (4) and (5) (values in parenthesis are standard errors)

Soil Ponding  Ponded depth  Pressure head  Infiltrationrate  Predicted infiltration rate
treatment  (mm) (cm) (mmh~1) (mmh~!)
Blosseville Shallow 1.21(0.34) —6.80(0.47) | 4.36(0.18) 88
Deep 238 (0.46) —6.24(0.38) |5.66(0.35) 75
Villamblamn ~ Shallow 1.02(0.22) —9.96 (0.55) | 6.60 (1.36) 252
Deep 2.32(0.21) —8.36(0.53) | 254 (4.71) 433
Table 2
Hydraulic resistance values for both seal and soil types (values in brackets are standard errors)
Soil Seal type Hydraulic resistance (h)
Villamblain ;‘:‘p‘"‘.“f"l X o 23'33 * Espessura da
0s1tional 4 . P
Blosseville Structural 5.90(0.23) cTostra/?ondutwldade
Depositional 332(5.50) hidraulica da crosta

9
Rugosidade
Rugosidade orientada : & RN R
Rugosidade aleatoria
10
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Processo de formacao
da enxurrada

Coef de enxurrada =
quantidade de agua perdida
pela enxurrada / volume da
precipitacio
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FIG. 1.3 - Evolution des transferts d’eau au cours d’une averse.

Les transferts par ruissell t sont schématisés par les fléches paralléles au
profil topographique (leurs | s se veulent proporti lles a la dist
de parcours). Le détail de la surface montre le cas particulier d’une dépression.
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F1G. 1.4 — Schéma simplifié des interactions entre

rugosité et ruissellement.

19

FIG. 1.6 - Méthode d’étude de la variabilité spatiale du ruissellement
(a) Schéma d’implantation du dispositif de collecte du ruissellement.
(b) Répartition spatiale des dispositifs de mesure.

D'aprés Cros-Cayot (1996).
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FIG. 1.7 - Caractérisation des transferts d’eau par ruissellement sur une par-
celle en contete breton.

Les propriétés du ruissellement varient au cours de Uannée.

D'aprés Cros-Cayot (1996)
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Runoff coefficient
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Figure 3.3: Evolution of drained areas during overland flow triggering without
infiltration.

The closed boundaries are in black. The drained area contributing to runoff is
in white. Unconnected drained areas are distinguished using grey levels.
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Figure 3.5: Evolution of runoff coefficient. Figure 3.7: Evolution of connectivity length.

21
Coupe Représentation
FIG. 4.1 - Profils de surface de sol: coupes et représentations.
Les méthodes de mesure utilisées ezercent des contraintes fortes sur la repré-
sentation géométrique. En particulier, elles obligent & me considérer qu’une
seule altitude sur chaque verticale du profil.
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Figure 4.2: Cross-sections of generated surfaces depending on spectral slope 3.

Cross-sections are correlated for 3 < 0, uncorrelated for f = 0 and anti-
correlated for 8 > 0.
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Figure 4.3: Runoff coefficient (a) and connectivity length (b) depending on
spectral slope. A

23

Sillons perpendiculaires au bord libre
1.0 T T
= Coeff. ruissellement _
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F16. 4.10 - Un ezemple d’évolution de la géométrie des aires drainées dans le cas de sillons perpendiculaires au bord ouvert.
L’amplitude des sillons est de 2; la pente générale est nulle. Les bords fermés sont en noir, laire drainée connectée au
bord ouvert est en blanc, les aires drainées non connectées sont en niveaux de gris. Les courbes sont une moyenne sur cent
réalisations.
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Fic. 4.11 - Un ple d’évolution de la géométrie des aires drainées dans le cas de sillons paralléles au bord ouvert.
L’amplitude des sillons est de 2; la pente générale est nulle. Les bords fermés sont en noir, l'aire drainée connectée au

bord ouvert est en blanc, les aires drainées non connectées sont en niveauz de gris. Les courbes sont une moyenne sur cent

réalisations.
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Figure 5.5: Runoff coefficient calculated from conditioned-walker model as
functions of on added water for treatments: (a) LR-2%; (b) LR-5%; (c) HR-
2%; and (d) HR-5%.
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Helming et al. (1998)
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Fig. 1. A schematie diagram of the adjustable flume with ra

Constant Rainfall Simulator
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fll simalator, lasr mierorelil meter, and drsinage systern.

Table 2. Total runoff for the four successive rainstorms at three
surface conditions and three slope steepnesses.

Rough Medium Smooth
—_— mm
8% slope steepness
Rain 1, 60 mm h~' 158 162 126
Rain 2, 45 mm h ' 302 30.6 238
Rain 3, 30 mm h ' 342 338 293
Rain 4, 15 mm h-' 0> 284 284
[ Total 110.4 109.0 41 |

Table 3. Total soil loss for the four successive rainstorms at three
conditions and three slope steepness.

Rough Medium Smooth
gm~ ———
nlli'e steepness
054 047 007
113 127 035
111 085 063
331 2.95 141
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