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Introduction

The ModRMMF model The IC model

Soil detachment, sediment delivery and redistribution are non-linear processes that depend on many factors and their values The Modified Revised Morgan, Morgan and Finney model The Index of runoff and sediment Connectivity model (IC;
change as a function of the different temporal and spatial scales. Therefore the development of accurate and broad models is a (ModRMMF; Lopez-Vicente and Navas, 2010) is an Borselli et al., 2008) takes into account the characteristics of
difficult task and most approaches cover a limited number of processes. enhanced version of the RMMF model (Morgan, 2001). ~ the drainage area (upslope module) and the flow path length

PRPPT R o . . ST : : | | that a particle has to travel to arrive at the nearest sink
Objective: To boost the predictive ability of two models by their joint application in a Mediterranean agricultural system. It estimates monthly and annual rates of soil detachment P . . .
by splash (F, Mg hat yr1) and runoff (H, Mg ha-l yr1) and (downslope module) to provide an estimate of the potential
Goals: 1) Run the ModRMMF and IC models in a small agricultural system (Cereal Plot) at very high spatial scale (1 x 1 m). compares the total rate of detachment with the runoff connection between the sediment eroded from hillsides and
: : : : : : : .. I -1 —1 -
2) Joint analysis of the results in order to identify those areas with net soil loss and deposition. tr]?nsnaort capacity (TCH Mlg ha; yr') to calculate the values  the stream system:
: .y . . . ST of soll erosion (E, Mg ha™ yr—):
3) Run the calibrated IC model in “La Reina” gully catchment (5x5 m scale) to assess the potential soil redistribution, ( J yr-) ( )
Ei,m = min i m + Hi,m ;TCi,m | ICK — |0910EM] _ |0910 WK . SK \/AK
StUd Are 3 “La Reina” gully catchment (185 ha) is located in the External MepofLanduses | i K Y d
: L - : of "La Reina : i _ . Q
y Ranges of the Spanish Pre-Pyrenees and within the Ebro Basin. gully catchment It includes the improvement presented by Morgan and L WS
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. | “FRANCE : This area presents numerous man-made infrastructures (paved and - e Duz_ant (2008) to Con_SIder the eﬁe_Ct of slopg angle, S Thi del
* | unpaved trails, drainage ditches, stone walls and barriers, buffer strips) iR (radians), on the quantity of rain received per unit area, ER s IS modae Was_
that modify the runoff pathways and the effect of these landscape linear ives (mm), and also the effect of the infiltration processes in the COMPONENT successfully used by Cavalli
— S SEris (LLES) IS nelueisel e L el — estimation of the effective cumulative runoff, CQ.. (mm): et al. (2012) and Lopez-
|siuaton B Open Pine Forest Reforance samert oo cot Vicente et al. (2013) in
Situation (por ) .
The Cereal Plot B Fos ER. =R €{-A /cosS, 3 . . .
o 19 h ocated » N Dpearst in = Ro €= A Jeoss, s medium-size agricultural and
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gully  catchment nput acquisition rmmmanmsemeorccas | identify  areas with net soil

Climate is continental Mediterranean and i /i i . . . B »
the average annual rainfall was 514 mm in the and Is d'_V'ded Into O A total of 613 sampling points were settled in the Cereal Plot. | loss and deposition.
latest 25 years (1987-2011). 4 sub-units. S All input and output maps were generated with ArcMap™ 10.0. | [ e
urface Runoff ) 1310W 1°138'W 1°136"W 1°134'W _ ] _ ] _ (Soil Erosion O\ 1°1310'W 1°138'W 1°136"W 1°134'W - T\ 1°1310'W 1°138"W 1°136"W 1°134'W _ .

?7‘5’“”“;“ - The map of cumulative runoff, calculated Soll erosion (E) has high spatial (sd f{oﬁw | gii'ﬁiﬁbiy - « The map of sediment connectivity mirrors the spatial pattern of sol
~ lansriy iz with a multiple flow algorithm (MD), = 15.5 Mg / ha yr) and temporal |- e '”- © e erosion though the values of IC (-10.5 — -0.5) present a higher spatia
Shetvi * allowed identification of areas with  variability (78% of total E in 5 months). |cimw. | M W | St b variability, especially in those areas where the soil erosion mode
oy _ predominant rill erosion or with main e RN R | = it i predicts both very low and very high rates.

St b | § Internll erosion. - T 2 F AN R — %+ Sediment connectivity is high in the unpaved trails and those areas with
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ModRMMF + I | B Conclusions
[ ] Catchment boundary
1 ) Comparison of 2) Potential soil redistribution in —1 <:LereRa| Plot ” « The combined use of a soil erosion model and a runoff and sediment connectivity model allows identifying the areas
— "LaReina" gully . . . ! : : : !
: . affected by processes of intense soil erosion and those areas where the soil redistribution dynamics favour the
predicted values the Cereal Plot Vandunchi” creek y P . . ! y
Index of connectivity occurrence of net soll loss or net soil deposition.
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20 - ModRMME + C 3) Potential soil ||™® -25--17 g | *+ The combined used of the ModRMMF and IC models is a good choice because it makes more valuable the results
25| ‘ ' ~ raran oo K ol B g a0 MedumsallLoss) |18 | obtained with each model separately and helps to obtain a better interpretation of the generated maps.
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