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This study analyses the influence of two different land uses (agriculture ., ] B;;c Ce;n;plés Bf_ff Ca:;)és The introduction of forest management practices between 2003 and

and Forest) and the forest management on the hydrology of the Vernega 0052012 | 68 | 920 | 32 55 2 2005 has resulted in important hydrological changes in the watershed:

experimental basin between the years 1993 and 2012. The basin is TotalMean | 36.8 62.5 2.3 83 L Between 2005 and 2012 an increase of the runoff coefficient has been
detected. In Bosc the increase represents 38% while in Campas is 12%

located in the Northeast of the Iberian Peninsula and it is influenced by a o
Mediterranean climate, with an average annual rainfall of 688 mm. The 0 - _ A — . ) : . ..
. i I 1]l I j1°1N [ ) B W Ui O Kb i i Ot A b G in relation with the 1993-2005 period. Campas yields are greater than
| I Mean runoff coefficient at the Bosc station .
t tt - total runoff in Bosc as a consequence of a greater catchment surface,

study of rainfall distribution shows that the majority occurs during autumn
w0 greater agricultural surface and the existence of forest roads and forest
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and spring, with a 34% and 25% of total annual rainfall respectively.

Surface runoff flows from October to June. In this catchment, flash floods X . :

may represent 80% of the total water yield, though they only occur 6% of - management practices. Part of this phenomenon may be due to the
the time. Itis important to emphasize that agricultural practices within the : decrease of interception of rainfall and plant biomass in the forested
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study area have been maintained, which is the contrary to the general "ot mov oec s reb Mar for Ty vt A sen area of the basin. In relation to the sediment yield, the charge is higher

trend in Mediterranean rural areas. mRunoffBosc @ Runoff Campas  Rainfall . - in "Campas" compared to "Bosc" and it is concentrated during floods,

< - N , Mean monthly rainfall and surface runoff at the Campas and Bosc station - —— there is an increase of available sediment after extraordinary events,
yrenees Mean runoff coefficient at the Campas station

P —————— U — as it is the case of October 2005 flood, where the total sediment yield
was7Tkm 2yr 'andin November2005itwas10 Tkm 2yr 1.
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In all periods there are runoff from October to June, reflecting a low-
flow runoff, with an average of 11s-1 in Bosc area and 5 1s-1 in Campeas.
And despite this, due to seasonality those values can go up to 3.5 m3s-1
YR ol in Bosc and 16.6 m3s-1 in Campas station, providing a wide variability
Iberian Peninsula Mediterranean Sea 00 80 Meters w w w m m wa e e e aw in the basin. The total volume of water intercepted in the two
— . _ monitoring stations is greater in Campas. According to total yield,
Relationship between monthly Runoff and Rainfall at the Campas station ~ Relationship between monthly Runoff and Rainfall at the Bosc station ] . ' .
Legend Forest station has increased over 100% the suspended sediment yield
production and about 64% the dissolved load, while Agriculture
station has increased over 100% both sediment yields since studies
undertaken in the basin during late 1990's. Suspended sediment
concentrations were greater at Forest than Agriculture, as a
consequence of new and more active sediment sources developed
upstream, while the traditional agricultural fields downstream.
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The total drainage area of the Vernega basin is 2.57 km2 of which 0.97
km2 is Campas (agriculture area) and 1.60 km2 is Bosc (forest area).
Despite the topography smothness of the granite massif landforms, -t
usually with gentle slopes, there are some steep slopes caused by T
fractures and younger orogenic uplifts. The forest management has been

implemented initially after 2003-2005, therefore, has been divided into
two periods: 1993-2005 and 2005-2012.
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Relationship between monthly depth and surface runoff at the Campas station Relationship between monthly depth and surface runoff at the Bosc station

2005-2006 2006-2007

£ e ST ‘ N T 4 %3 Bosc Campas Bosc Campas
o T - b ," | _ e ~ - : L Suspended Dissolved Total Yield Suspended Dissolved Total Yield| Suspended Dissolved Total Yield Suspended Dissolved Total Yield
- B : { o ke L A Pyl i
- s . Zaad » . . .\ N : N ’_»:‘ o ) s = o s -
-4 > - . 4 ’ OAS TRl L ol e - > .

load (kg) load (kg) TKm%yr' load(kg) load(kg) TKm%yr'| load(kg) load(kg) TKm%r' load(kg) Lload(kg) TKm %yr™
October 5049.72 3945.09 5.62 10597.11 7160.21 691 234451 261.51 1.63 1217.06 1294.67 0.98

November 1064.29 682.92 1.09 17896.48 7781.08 9.99 0.00 0.00 0.00 0.00 0.00 0.00
December 76.88 28.19 0.07 47.29 47.29 0.04 0.00 0.00 0.00 0.00 0.00 0.00
January 2711.29 1810.56 2.83 4417.18 4717.54 3.55 0.00 0.00 0.00 0.00 0.00 0.00
February 226.55 267.07 0.31 425.35 371.34 031 35.83 303.18 0.21 745  635.47 0.25
March 2.82 28.18 0.02 0.06 0.06 0.00 2:25 46.02 0.03 4.83 172.04 0.07
April 0.59 1.18 0.00 0.01 0.01 0.00 113.73 2011.21 1.33 2137.22 4970.54 2.77
May 0.00 0.00 0.00 0.00 0.00 0.00 0.57 31.07 0.02 0.71  235.13 0.09
June 0.00 0.00 0.00 0.00 0.00 0.00 1.83 84.50 0.05 34.66 389.54 0.17
July 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
August 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
September 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 9132.13 6763.19 9.93 33383.46 20077.52 20.80 2498.72 2737.49 3.27 340193 7697.37 4.32
2007-2008 2008-2009

Measuring equipment fosc Camps - —
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> N Y /- load (kg) load(kg) TKm?yr™' load(kg) load(kg) TKm7yr"'] load(kg) Load(kg) TKm?r' Load(kg) Load(kg) TKmZyr™ Outeiro, L.; Ubeda, X.; Farguell, J. (2010). The impact of agriculture on solute and suspended sediment load on a mediterranean catchment after intense
== _’ b 2 ¥ ! ctober 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .
i 3 - N— — 8.0 .00 ol g " s e " g S e rainstorms. Earth surface processes and landforms, 35 (5), 549-560.

0.00 0.00 0.00 0.00 0.00 0.00 12.38 39.86 0.03 65.55  729.03 0.31 PACHECO, E., FARGUELL, J., UBEDA, X., OUTEIRO, L. MIGUEL, A. (2011). Runoff and sediment production in a mediterranean basin under two

. : ' # 0.00 0.00 0.00 0.00 0.00 0.00 5.94 256.40 0.16 492.00 3208.06 1.44
mmmRainfall ——Bosc ——C : : :
ainta o3¢ RIS ruar 0.00 0.00 0.00 2.10 41.94 002 126.04 448931 2.88 7399 454586 1.80 differentland uses. Cuaternarioy geomorfologia. 25 (3-4), 103-114.
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