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Erosion and sediment yield in Mediterranean badland areas
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Data colection and analyses
« A database (Nadal-Romero et al., 2011) was compiled with 154 entries representing 16 571 plot- and catchment-year data on specific sediment yield at 87 study sites in badland areas
of the Mediterranean (Spain, France, Italy, Albania, Greece, Turkey, Israel, Morocco and Tunisia).
» The sediment yield data used in this study were obtained by bathymetric surveys in reservoirs, sediment transport measurements at gauging stations, detailed topographic surveys,
erosion pins, and runoff plot data.
« All data are subdivided into five classes according to dominant erosion processes: i.e. splash erosion, interrill erosion, interrill and rill erosion, gully erosion or catchment sediment yield.
« The effect of the different lithologies, mean slope gradient, % bare areas or % badland areas, and climatic characteristics (mean annual precipitation depth and mean annual air
temperature) is studied.
Figure 1. (A) Yesa reservoir in the Aragén River (Central Pyrenees, Spain) for which bathymentric
surveys were made; (B) Gauging station in the Araguas catchment (Central Pyrenees, Spain) (IPE-

CSIC); (C) Sediment collector device linked to runoff plots in Bardenas (Spain) (Univ. of Zaragoza;
(D) Erosion pins on a badland slope located in Bardenas Reales (Spain) (Univ. of Zaragoza).

1 A o200z u= 0 nmg noon-atn-1n-2 v ) g 5 displays the SY data
o
. . .
1000 PR = - drainage area, revealing: v This review indicated that SY in
Ll I &5 -4 3 g Lo
i fe - .. B NE > a high variability of SY badland areas is very high and is
hN 1 7 ¢ )
5 . - o - g - . S _
% b S » mean value = 316 t ha'y'and median = 91 t characterized by a large variability. . mmmsmnmm ]
o z 1 . i ) study) E
EI i ¥ v Different A-SY relationships have N )
1
0 Th 2 trends (Fig. 6): 5 5 q
o BaAnesinzela el I, ©) been studied for various regions (de + E
o . . E
» For A <10 ha SY remains very high and rather R
my L Vente and Poesen, 2005). §
001 001 - gl z E
3 constant (mean SY = tha q 9
Fig. 2. Location of SY measurements sites in badlands and methods used 100104 107 107 10% 10° 107 10F 10° 10 10° 10¢ 107 S e 0N ) FEZD s sy Baced ( e v, v The relationships between SY 1 J
A(ha) A(ha) > whereas for A > 10 ha, SY decreases non-linearly . . A
Fig. 3. Study sites and plot- and catchment-year in Fig. 5. SY from badlands against A T Amf N i e and A is complex in Mediterranean N ]
i o with increasing A (mean = 75 tha'y*) Mediterranean environments withoutbadiands
relation to precipitation, mean annual temperature and  pjg 4 Study sites and plot- and catchment- badlands environments and it is Qeveneana E
‘mean slope gradient year corresponding to the different methods Re sults ) ) .
AW OURLILD 10000 O 8 different from the previously 1 1t 100 1 10w 1F
L} n=154 7 <
ol - 05 = 16 57 R'=0.5599 . A(ba)
e [ w0001 * & * e oa % ° 1000 ; b ) reported  relation for  other e
v " " PP *, . L N . . N
" an » Fig. 8. Relation between SY and (A) mean annual precipitation & Xk g s . . . Fig. 8. Structural model illustrating the relation between
£ 100 8
> . £ and (B) mean annual air temperature ppage oy ) 10 Mediterranean environments (Fig. SY and A for different Mediterranean environments
| : L. I R : D)
| w© . b
] CHERE. ] e | o T . N i
COTCEO TS e ! : AN . & v The main reasons to explain this relation are the reduced possibilities
- @ nterrill and rill erosion ~ © H
O P . H ) ! for sediment storage for areas < 10 ha and the increases in sediment
R R R ) o1 Gully erosion
N o ot ig * < - ehment sediment i ie Sy . :
« % 5 L] Lauchmentsedimentvild o1 Par e deposition with increasing drainage area and heterogeneous land uses
a1 . e e L ot e i -
- T nterrill erosion Alha) oo andland covers.
’ ! - T e s s nx R i 0 20 E 60 80 100 . X . .
o i o N % Barc and Badland arcas v The results of this study have implications for extrapolations SY data
o e Fig. 7. SY versus A according to dominant erosion processes Fig. 8. Relation between SY and % bare and badlands areas for large areas.
5 o W w0 @ w00 o 1w
Nenh sl it o) Q There is no standard protocol to measure SY in badland areas: i.e. the dataset v More research is needed to investigate the effects of (1) the location of
5 ) T . N . hi
R b s 0kaGi-65) . 8 contains more than 13000 plot-years of erosion pins measurements (Fig. 4). badlands within catchments on SY and (2) the effect of temporal scales
SisYesTmiTnitn et T ol & o B
o . ) 3 q N A 41 g . q
i S = - H § 0 8 i T 8 0 SY remains very high at spatial scales where splash, interril, rill and gully erosion on the A-SY relations.
0 Badlands in Mediterranean environments (Fig. 2) can develop < 3 EC AR S . 9
. i °%in 8 processes dominate (Fig. 7).
under different climatic conditions —_ 2 high variability of = [FIE R Q Fig. 8 shows the relation between the % bare areas and the % of badland areas and References At
H At g . .
G q q 1 - . Poesen, J. (2005). Predicting soil erosion and sediment yield at the
mean annual precipitation and temperature is observed (Fig. 3). . - . . . ! e e Sl A .
. U tat 3 th-S
QO Slopes were found to be generally steep with most slopes o : S e i Iiﬁi SR REE,
- . s
ol Q Scatter plots of SY and mean precipitation and mean annual air temperature, do not Nadal-Romero, E., Martinez-Murillo, J.F., Vanmaercke, M., Poesen, J. (2011)-
gradients ranging from 30 to 45°C (Fig. 3). & ( 3 & B Scale-dependency of sediment yield from badland areas in Mediterranean

show any clear trends (Fig. 9). Physical Geography. DOIL:

environments.
10.1177/0309133311400330. IN PRESS

Progress in

D{E IS RIE!

Mean annual temperature ¢ C)




