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7 Use a distributed hydrologic model to improve
understanding of the hydrology, water balance and water
guality in the Camastra river basin (southern ltaly).

/ Make a comparison between Swat and the distributed
hydrologic model results

/ Test and validate model results.
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Bacino idrografico del
torrente Camastra

Paotenza 'E

Watera

Modello tridimensionale
e reticolo idrografico




Input data for hydrologic distributed model

/ Flow direction grid
DEM ity 1 A grid
/ Streams

/ Basin

Burning in procedure

Land use map
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v Basin Area: 135(_) km?

v 94 rows
7/ 102 columns
V240 mgrid

Elevation (m)

[ 1489-632.778
632.778 - 776.556
[ 776.556 - 920.333
920.333 - 1064.111
1064.111 -
1207.889 -
1351.667 -
1495.444 -
1639.222 -

[ ] No Data

DEM 240 x 240 m

Camastra river basin
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low Direction

1
2
4
8

Flow direction




Pendenze
0.211 -3.764
3.764 -7.318
[ ]7.318-10871
. 10.871 - 14.424
14.424 - 17.977
I 17.977- 21.53
21.53 - 25.084
25.084 - 28.637
Il 28.637 - 32.19

Camastra river basin
Slope map
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torrente Camastra

Folerza

Carta geo-litologica
Autori: Sole A., Grimaldi S.
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The
Spat" QS Surface flow

schel
trans
singl¢ Qi

Subsurface flow

QOUT

Subsurface flow

Runoff v C runoff coefficient
v P net precipitation (mm)
% 7 q,soil moisture content at time t (mm)
Q; =CP L v (s saturated soil moisture content (mm)
% v q, residual soil moisture (mm)
De Smedt (2000)
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Land Use i Silty Clay Silty Clay

Loam

Bare Soil

Impervius

Area
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The subsurface flow starts when the soil water content exceeds the
field capacity.

Supsurface lateral flow
. Rl,=max (0, ¢ (S-S;))
R, = subsurface flow during time t (mm),
S, = total soil water content at t time (mm),
S. = soil water content at field capacity at t time (mm),
c; = “subsurface flow coefficient”.

The percentage of water that comes into the saturated zone can be
derived by the use of the Darcy law:
RG = K grad(h)
where
RG= groundwater recharge (mm/h),
K= hydraulic conductivity (mm/h),
grad(h)= hydraulic gradient International SWAT Conference



Uted model

Q_

Distril

U)

The Irmay equation has been used in this study to calculate the
groundwater recharge flow of the single cell:

a

RG| = K, Dt/= K;‘ 902 gﬁ

QIIO

where:

7/ RG, = grourdwater recharge at time t (mm),

/ K, = hydraulic soil conductivity at t time (mm/h),

/ K, = saturated hydraulic conductivity (mm/h),

/" n = porosity

/a = index characterizing dimension and distribution of soil porosity
/" g, soil moisture content at time t (mm)

/", residual soil moisture (mm)
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Distributed model

7p

Potential evapotrarnsplration
ET, =k_p(0.46T +8)

where: (Blaney-Criddle equation)
7 k. = crop coefficient,
7/ T = average temperature of the last 10 days

Actuzl evagotransolretor)

= (1-e (at-qo)/(qc-qo) ) ET,

where: (Davies ed Allen, 1973)

/ ET, = actual evapotranspiration (mm),

/ ET, = potential evapotranspiration at time t (mm),
/b = 10.56 empiric value,

/g, = soil moisture content at time t (mm),

/" g, = residual soil moisture (mm),

/g = soil moisture content at field capacity (mm).
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SoilClass

I arecon
| argill
|| argmar
|| calcar
|| calsil
[ ] conglo
dalluv
|| detrit
[ | sabbio




Land use

7 14 Kilometers

SwatlLandUseClass

I AGRL
[ ]AGRR
[ | BROM
[ ] CORN
[ ]FRSD
[ | FRSE
I ORCD
[ ] PAST
| JURMD
[ ] WATR
[ ] WETF
] wwHT
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." / Streams
{ 1160 FOWS L | Watershed
N / Digitized streams

v 1297 columns e tion” (m)
v20mgrid

\ ]416-510

: ] 511- 604
] 605 - 699
] 700- 793
] 794 - 888
] 889 - 982

] 983- 1076

] 1077 - 1171

e 1172 - 1265

] 1266 - 1360

] 1361 - 1454

| 1455 - 1548

1549 - 1643

| 1644 - 1737

/I 1738 - 1832

N

12 Kilom eters




- A _Tm.n"'l!..'.mdlhlkm.ﬂ:-.lmﬂj Gage location
Brindisi di M_ﬂntfa;]na
L Tema=m i ERCARED

ERIMOHE| MONTAGHA, AL oL

| &1 -h\'
Campomaggiore

Sy
IS ~

Palenza K{:‘\w

e

L ~Satriano di Lucania .

Matera

R

A, L -
o L

SATRIARD DI LUCANLA

oS 24 a\Wt Ubicazione delle stazioni
SASE0 DI CASTALDA _. : o " 3 ._ £ g : Agrometereologiche
T A R e v - : ALSIA

i GORGOGLIONE
o
o

o

CORLETD PERTICARA

| MARSKCVETERE b
{ . I ¥ GUARDIA PEATICAR
U’}llad'ﬂgfi ' Guardia Perticara
O, ) — 1 an

& MOHTEMURES

1  ERUMENTS NOK | - §

BR21I0 Saranl e I ] SETALO ET 300 £Ivia SEza0L EETAON SRR




Precipitation gage location

10

pop_pot

Diern

Raingages

Outlets
Linking stream added QOutl et

Manually added Outlet

Streams
Subbasins

/\/ Digitized streams

416 - 373
a74 - 730
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SWAT databases
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Observed and simulated daily discharge - 1997

Observed daily discharge
— Simulated daily discharge

A

150 200
time (days)

Correlation coefficient 0,77
Mean Square error 2,91 International SWA'T Conterence




Observed and simulated daily discharge - 1997
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Simulated daily discharge (m?3/s)

Correlation coefficient 0,77
Mean Square error 2,91 International SWA'T Conterence




SWAT mocdlel res

Observed and simulated daily discharge - 1997

Observed daily discharge
— Simulated daily discharge

|AA

150 200
R CEVS)

Correlation coefficient 0,53
Mean Square error 13,00 International SWA'T Conterence




Observed and simulated daily discharge - 1998

Observed daily discharge
— Simulated daily discharge

150 200
R CEVS)

Correlation coefficient 0,75
Mean Square error 4,72 International SWA'T Conterence




SWAT mocdlel results

Observed and simulated daily discharge - 1998

Observed daily discharge
— Simulated daily discharge

150 200
R CEVS)

Correlation coefficient 0,62
Mean Square error 39,04 International SWA'T Conterence




Observed and simulated daily discharge - 1999

Observed daily discharge
— Simulated daily discharge

sl

150 200
R CEVS)

Correlation coefficient 0,80
Mean Square error 20,78 International SWA'T Conterence




SWAT mocdlel res

Observed daily discharge
— Simulated daily discharge

T - 1T

150 200
time (days)

Correlation coefficient 0,55
Me an Sq uare error 1 5, 50 International SWA'T Conterence




Observed and simulated daily discharge - 2000

Observed daily discharge
— Simulated daily discharge

R CEVS)

Correlation coefficient 0,60
Mean Square error 2,53 International SWA'T Conterence




SWAT modelres

Observed and simulated daily discharge - 2000

Observed daily discharge
— Simulated daily discharge

150 200
R CEVS)

Correlation coefficient 0,42
Mean Square error 22,12 International SWA'T Conterence




7/ Results provide daily simulations of streamflow over
the entire watershed, obtained with both models.

/" Better results by using the distributed model even by
using less accurate input data

/ Difficulties: data availability and calibration of SWAT
model

/ Lack of soils parameters, potential evapotranspiration,
solar radiation wind speed and relative humidity data.
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