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Introduction

Land degradation in its various forms is a common problem in Europe (Panagos et al., 2014) and in many parts of % Area occupied by each Soil Texture % area occupied by each Landuse

the world (Jones et al., 2012; Garcia-Ruiz et al., 2016). Although the soil has a fundamental role in the ecosystem 1.1

and economy (Tibebe & Bewket, 2011), it is perceived to be abundant, and as its degradation is generally a slow 2.4 1.5 1.2 04/-03
process, It passes unnoticed. At the basin scale, sediment vyield is the result of several factors controlling runoff 4.3 6.1 >’ o1
generation and erosion processes, and it is strongly related to factors controlling the sediment dynamics in a 2.1 ‘ / ul AZ .

catchment, including sediment generation, transport and deposition (Parsons, 2012). In the last decades a large
number of erosion models were developed among which the Soil Water and Assessment Tool (SWAT) (Arnold et
al., 1998) and the Annualized Agricultural Non-Point Source (AnnAGNPS) (Bingner & Theurer, 2005) are two of
the most used model as decision support tools identifying specific conservation measures and best management 29.9
practices (BMPs). In this study the simulations of water yield and sediment load in a Mediterranean watershed were
performed and the characteristics of the two models in terms of implementation of the project and calibration and
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validation phases were anaIyZEd. Other Agricultural Crops = Deciduoud Forest
Clay = Sandy Clay Ca.:miferous Forest ® Mixed forest

® Vineyards ® Shrubs
Study Area oam Clay Loarm Pasturs - Rongeland
The study area is the Carapelle watershed, a Mediterranean medium-size watershed (506.2 km2) located in Apulia, Silty clay loam # Sandy clay loam urban " Water
Southern Italy (Figure 1, Table 1). The Carapelle torrent is one of the main streams that furrow the Tavoliere Plain, u Loamy sand
between the Ofanto River and the promontory of Gargano. The watershed areas with low slopes are used for cereal Figure 3. Landuse and Soil Texture in the study Area
cultivation and olive orchards, while in the high steep slopes deciduous oaks, hardwoods (Quercus pubescens W. A four year measured data (2007-2008, 2010-2011) were used to run the models at monthly time step. These data
and Quercus cerris L.), and pasture conditions are present. The climate is typically Mediterranean, with rainfalls sets were divided into two-year pairs and used for the calibration and validation phase.
ranging from 450 to 800 mm-year- and average temperatures from 10 to 16°C. SWAT divides the watershed into sub-basins and further into homogenous slope, land use, management, and soil

For this study in particular the outlet is located at Ordona-Castelluccio deil Sauri Bridge where a monitoring station characteristics hydrologic response units (HRU). In AnnAGNPS, the analyzed watershed can be divided into
equipped with two gauging systems, one for measuring suspended sediment concentration (SSC), and the other one  many small, homogeneous (in terms of soil type, land use and land management) drainage areas called cells.
for streamflow measurement.is placed (Figure 2). They are connected to each other defining a network of channels and reaches, where water, sediment and
nutrients are transported. According to Parajuli et al., 2009 flow and sediment calibration were performed by
considering the parameters that resulted most sensitive from previous researches (Abdelwahab et al., 2014; Ricci
et al., 2017 (submitted)). In particular, the Curve Number (CN) was considered for the runoff and the Manning’s
coefficient for overland flow for the sediment load.
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Results

The figures below (Figure 4) show the performance of each model in simulating runoff and sediment load. Both
models show fair to good performances in runoff and sediment simulation.
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Figure 1 — The Carapelle watershed with outlet at Ordona- Figure 2 — The monitoring Station 250

Castelluccio dei Sauri bridge.

20.0 20.0 200

Watershed area A 506.2 km? i'g 150
Aveﬁrage altitude Hpy 466 m a.s.l. 15.0 0 15.0 S R E o0
Main channel length L 52.16 km R? = 0.6415 RZ = 0.5071 g
e
w L. 0 P
Table 1 - Main characteristics of the Carapelle watershed with outlet at Ordona- s0 ® 5.0 E % E g;% E"Eg E E 2 % ; § E E E g g; g, g"j?g g g E % é Eaé"g % %;?
Castelluccio dei Sauri bridge.
Materials and Methods
In this study, in order to compare the performance of SWAT and AnnAGNPS in a Mediterranean watershed, the e el N R2 . NS_E PBIAS
same Inputs for both models were used (Table 2). SWAT Runoff Calibration SWAT Runoff Validation Runoff Calibration
_ - - SWAT  0.76 0.65 6.12
D_es_crlptlon _ SWAT _ AnNnAGNPS _ AGNPS 0.64 0.45 31.29
Digital Elevation Model (DEM) (Ssh;_tlf:\j)Radar Topography Mission (S;;_t;:\e/l)Radar Topography Mission . . Runoff Validation
resolution of 20 x 20 m resolution of 20 x 20 m SWAT 0.65 0.65 -1.75
Land use data Merge between the Land Use Map Merge between the Land Use Map 150 ° 150 0 0 AGNPS 0.1 0.32 41.14
(UDS) of Apulia and the (UDS) of Apulia and the R*=0.7566 R? =0.6483 Sediment Calibration
Land Agricultural Use Map (CUAS) of  Land Agricultural Use Map (CUAS) of 100 100 SWAT 0.94 0.93 _5.49
Campania Campania AGNPS 072  0.67  -23.74
resolution of 100 m resolution of 100 m 50 5.0 0 Sediment Validation
Soil database parameters Agro-eco-logical Characterization of the  Agro-eco-logical Characterization of the ©
Apulia Region named ACLAZ2 (scale Apulia Region named ACLAZ2 (scale 00 0.0 »° o SWAT 0.53 051 -13.58
1100’000) 1100’000) 0.0 50 10.0 15.0 20.0 25.0 0.0 50 10.0 15.0 20.0 25.0 AGN PS 037 036 1550
Watershed Delineation 17 Sub-basins with a threshold of 2000ha Homogeneous (in terms of soil type, land Figure 4. Landuse and Soil Texture in the study Area
and homogenous area defined as use and land management) drainage areas ] _ )
Hydrologic Response Units (HRU) with  called cells are defined with a CSA of Discussion and Conclusions
a threshold of 200ha (72 HRU) 200ha and a Minimum source channel
Ineunr?]tbhesI\élfsgge)ogeﬁogzaClrizt'rggcigal The objective of this research was to compare AnnAGNPS and SWAT model simulation results for runoff and
Weather data 3 Gauging station 3 Gauging station _sedlment load using 4 years (2007/2008 fo_r (_:a_lllbrat_lc_)n, and 2(_)10/2011 for validation) _of measured d_at_a. I_t IS
Daily data of Temperature, Solar Daily data of Temperature, Solar Important to choose appropriate model to prioritize critical areas in the watershed. According to the classifications
radiation, wind Speed and relative radiation, wind Speed and relative of ParajUIi (2007), this StUdy concluded that both AnnAGNPS and SWAT models performed with fair to gOOd
humidity. humidity. correlation (R2 from 0.51 to 0.76) and fair to good agreement (NSE from 0.3 to 0.65) for runoff when comparing
PET Method Penman-Monteith Penman-Monteith model predictions with measured data during calibration and validation. As for sediment load, SWAT and
Measured Data for calibration and  Four years of measured data of water Four years of measured data of water AnNnAGNPS performed fairly in simulating sediment load either during calibration or validation. The fact that
validation yield and sediment load (2007/2008 - yield and sediment load (2007/2008 - SWAT uses SWAT-CUP tool in model calibration can be considered a strength point of SWAT.
2010/2011). 2010/2011).
Infiltration/surface Modified SCS CN2 Modified SCS CN2
runoff algorithms
Sediment Yield Sediment yield based on Modified Uses RUSLE to generate sheet and rill
Universal Soil Loss Equation (MUSLE)  erosion, HUSLE (Theurer and Clarke, Further developments
expressed in terms of runoff volume, 1991) for delivery ratio, and sediment
peak flow, and USLE factors deposition based on particle size _ _ _ _ L _ . _
(Neitsch et al., 2005) distribution (Young et al., 1987) and To improve the model performances in calibration and validation, the entire dataset could be split in two periods, the
particle fall velocity, ephemeral gully dry (May to September) and the wet (October to April). Both model will be used also to study Nutrients, pesticides
erosion model (Gordon et al., 2007) dynamics in the watershed to asses water quality in the river system.

Table 2 — Comparison of main input and characteristics of SWAT and AnnAGNPS.
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