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Abstract 2 Tuscla University, Viterbo, Italy, DISAFRI. (monia.santini@unitus.it) l nY The WF is obtained applying the following procedure to 20 Lazio Region;
- - - - - - - ' ' ins ¢ .
3. H2CU, Honors Center of Italian Universities, Sapienza University of Rome , Rome, Italy (USD 1989: d'fff)reA”:t';:c‘i’cﬁ;IbZZ'SrSessiOns are removed from the DEM using the CLrlllt:_ggr d;\éar}]
g i i .. i i Kilgore, 1997; McCuen, 1998) I1Z€ = !
The width function (WF), measuring the number of channel links or the portion of contributing area 4. New Mexico Institute of Mmmg and TEChnOIOQy’ Socorro, NM. (vwom@nmt.edu) - Garbrecht and Martz (1997) procedure, flow directions are A = 36.87 Km?
at the same hydrologic distance (i.e. the distance measured along the downhill flow path) to the outlet, is — Cominug?srjrr;gn';:lb:? Cover n Moé(l)gning characterized u_sing the D8 method (O'Callaghan & Mark, 1984; -— .
an important river basin and stream network parameter for hydrogeomorphic applications. The rescaled 1.1.2. Discontinuous urban fabric 0.05 Jer_lson & Domingue, 1988) and t_he stream netv_vork Is extracted
WEF, obtained weighting the hydrologic travel distances with the corresponding surface flow velocity, Is 221 \'\/I%Z'y';rr'gfted cravietend o using the automated drop analysis combined with the curvature 0
commonly used in the so-called WF-based Instantaneous Unit Hydrograph or simply WFIUH. The basic 222 it rees and berry plantations 0.12 based methoc_l (Ta_lrboton et al._, 1991; Tarpoton and Ames, 2091). | Slopes
assumption of assigning two different constant flow velocities respectively to the hillslope and to 31 Pastures. 030 2) Determination of the Width Function based on the estimation
channel network has already proven to improve the ability of the WFIUH in characterizing the runoff n 13 Lant o pied by agriculture, with 015 of hydrologic distances measured along the D8-based steepest T gt o
timing formation and the behaviour of the river basin hydrologic response. Nevertheless, a complete § | _ _ ) _ ) h = depth of flow significant areas of natural vegetation slope path for the river network and using the Do method e,
spatially variability of hydraulic conditions at the river basin scale has never been broadly investigated. Alm of this work Is to investigate performances when n = Manning’s roughness coefficient 221 Natural grassiang. 025 (Tarboton, 1997; Bogaart & Troch, 2006) for the hillslopes. - BE
Aim of this work is to investigate the im f WF led usi full lally distributed field of applying a fully spatially distributed hillslope flow velocity field 3.2:3. Sclerophyllous vegetation 030 3) Channel cells are assigned a flow velocity of 2 m/s. Hillslope — g
g paCt 0 rescaled using a tully Spatla y Istripute 1€ 0 - - - S =cell SteepESt Slope 3.2.4. Transitional woodland shrub 0.40 ~ ) g ) ] y - P I 100 - 150
flow velocities as related to the different terrain morphologic (slope) and land cover properties to We'gr?t ﬁheh W'ng Functlor; a: res$fect | to_t the standard V = hillslope cell velocity B2 BAR IO tarens 010 runoff velocities are estimated implementing the uniform flow o o
(vegetation, soil type). e 334, Burnt areas 010 resistance equation in the Manning form, calculating the local slope

'S' as the steepest slope, and hypothesizing that every cell behaves
~ | like a large rectangular section with flow depth equal to 0.01 m; the
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N Elewasions evations ( Wldth Function ‘n’ Manning coefficient is estimated as function of land cover as
e N - - - - o a o o
[ NN ] 0.03 - (smoothing window: 100 s) shown in Table 1, using the CORINE (Coordination of information
© on the environment - programme of the Commission European)
3 land cover classification system; a velocity value of 0.05 m/s has
(qe] . . . - = o
S 002 —a) variable hillslope velocity been added to formula result to avoid null velocities In
P — D) constant hillslope velocity correspondence of zero slope.
S 4) Rescaled WFs are determined weighting the WF with the
[:l VT2 Watershed o - c c Shc . .
VT Sopes (ainatmaf dascanit, %0 L%]s:iﬁiswga::ﬁl R = 0.01 corresponding flow velocity in two conditions: a) a fully spatially
0-5 » 7, o = - - a - : - = -
5. 10 0-5 = distributed hillslope flow velocity field; b) a spatially invariant
]10-20 [ |5-10 = - - - aing over
I 20 50 — 10-20 = hillslope flow velocity estimated as the mean of the heterogeneous
v - — - o = 20 0 | | * | flow velocity field.
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UM3 Hillslope velocity ( m/s) M2 = var(T) / §T> » 0.18 b) constant hillslope velocity S 0.01-
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Int data: £ evallons P b g B 30-50 1 Rio Chiaro 20 36.87 vtl hvvar. 0010 7750 32350 1.83 0.23 0.88
nteger data, Tmax (s) 22750  Tmax (s) 14650 S . |0-5
] B _ Fmode () 0015  Fmode () 0021 c —]5-10 B 50 - 75 hvconst. 0.007 12250 30450 2.48 0.16 -0.02
Cellsize =20 m; M1 = <T> cv / <L> 103 M1 = <T> cv / <L> 156 0 | |;g-§g : B 75- 100 2 Orte 20 29.87 vi2 hvvar. 0015 4950 22750 1.93 0.23 0.83
A =29.87 Km?2 M2 = var(T) 7 <T>’ 0.23 M2 = var(T) 7 <T>’ 0.15 . 5000 10000 1) 15000 20000 25000 -|:| g I 100- 150 Summary Fe pO It hvconst. 0021 4950 14650 156 0.15 0.29
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M3 = <(T-<T>)*> Zvar(T)*?> 083 M3 =<(T-<T>)* 7 var(T)*? T B 150 =200 20 Italian Case Studies i i S0 ase 14s 01n ou
> - N I 100 - 125 4 Siniscola 30 53.97 as2 hvvar. 0011 7550 22450 227 021 0.6
hvconst. 0013 6450 17650 1.89 022 0.55
5 Rigo 20 84.24 rig hvvar. 0009 10850 33250 1.77 0.21 0.68
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] ] [ J [ ]
; : ‘ [\ ’ 6 Montecalvello 20 7.37 mon hv var. 0.031 3150 9750 1.76 0.16 0.54
Lazio Reglon; ldth FunCtlon o _ W- dth F t- hvconst. 0037 3050 7650 151 0.14 0.38
Integer data: (SmOOth INg Wi ndow: 100 S) 0 2 Kiometers B 525 - 950 y e I . unC Ion N N 7 Loiri 30 131.15 asl hvvar. 0008 11650 24802 137 0.9 0.24
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' 0.012 - A8 Mnrina | and Covar 9 Irgoli 30 63.60 as4 hvvar. 0015 5750 23818 170 022 1.14
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—a) variable hillslope velocity <L>(m) 7066 10 Lode 30 49.48 as5 hvvar. 0015 6450 22937 189 021 0.87
= | Lmax (m 15805
8 0.009 ——Db) constant hillslope velocity ( ) hv const.  0.017 6250 16999 158 0.17 0.42
S 11 Brenta 75 1724.52 bre hv var. 0.003 38950 97736 1.34 0.12 0.09
2 a) variable hillslope velocity hvconst. 0.004 37250 77506 1.22 0.12 -0.14
% 0.006 - <T>(s) 8028 12 Graffignano 20 5.184 min hvvar.  0.033 2450 8167 175 0.24 0.86
e Tmode (s) 7550 hvconst. 0035 1750 6714 155 021 0.64
5 [] MON Watershed Tmax (s) 22450 13 Naja 20 12.00 nal hvvar. 0038 2550 9323 163 0.20 0.66
g 0.003 ~ MON Hillslope velocity ( m/s) Fmode (_) 0.011 hv const.  0.041 2550 7473 147 0.19 0.52
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| 0.2-0.3 M2 = var(T) /7 <T> 0.21 15 Rio Torbido 20 61.66 tor hvvar. 0009 8550 30550 179 020 0.56
0.000 | | | | | | | [ 03-04 M3 = <(T-<T>)*> / var(T)** 0.46 hvconst. 0013 8450 21650 1.39 0.4 0.13
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W‘ d th F t‘ mode (-) ' 19 Montecchio 20 23.94 um5 hvvar.  0.027 2050 11150 152 0.21 0.62
- : | uncrion M1=<T>cv/ <|—>2 1.89 hvconst. 0025 2950 9850 142 0.21 0.47
. Wi dth Function g (Smooth | ng window: 100 S) M2 = var(T) / §T> _, 0.22 20 Vezza 20 167.89 vez hvvar. 0007 14350 53150 1.71 020 0.78
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R|—|IG H_I’I"I"" “”a‘“"]"'?f“ — a) variable hillslope velocity b) constant hillslope velocity 0 | Lmax (m) 7186 s W]. dth Functlon SI10 pe €i10C y cv’: channel velocity = 2 m/s for all basins
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F%Ismpes ( steepest descent, %) — 01-0.15 Tmode (s) 10850  Tmode (s) 9150 | azio Reg ion: i)_l_\;a(”;"ble hillslope velocity - S?rio(n:)stant hillslope velocity 2063 g (SmOOth INg Wi ndow: 100 S) from one cell to the basin outlet and it is the mean of the Width Function Map not rescaled
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g 30 - 50 IR SR Sl g g;— %32 TN M2 = var(T) / <T>? 021  M2=var(T) / <T>? 0.17 Cellsize =20 m; Fmode (-) 0.031  Fmode (-) 0.037 AS2 Hillslope velocity ( m/s) <T>: mean of travel time distribution in basin; it quantifies the average time with which flow
I 50 - 75 LS NN, [ 0.4 - 0.45 M3 = <(T-<T>)*> / var(T)*/? 0.68 M3 = <(T-<T>)*> / var(T)*’? 0.32 A =7.37 Km?2 M1l=<T>cv/<L> 1.76 M1 =<T>cv/ <L> 1.51 : 1 0.05 - 0.1 reaches the outlet and it is the mean of the Width Function Map rescaled from space to time
75 - 100 T ek aE T Y ' B ' - 0 S
= 100 - 150 S I Opes B I 0.45-0.5 Map mean velocity: 0.141 m /s . s Kilometars M2 = var(T) / <T>’ 0.16 M2 = var(T) / <T>’ 0.14 0 | 10.1-0.2 Fmode: maximum frequency (number of cells / total cells) in Width Function Map rescaled from
- 150 - 200 0 2 Kilometers ] = 225. ?GEE [ M3 = <(T_<T>)3> / VaI’(T)3/2 M3 = <(T_<T>)3> / Var(-l-)3/2 £000 (s) . —_— a) variable h|||S|0pe Ve|ocity I:I 02-03 Space to time
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< 0.01 - - 4 -0 Width Function Map rescaled from space to time
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