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Background and aims EGURsmty 2021

Most of the basins in the Mediterranean Region cease flow for some time of the year, hence are defined as non-perennial
rivers (i.e. temporary rivers, intermittent rivers, ephemeral streams, episodic streams).

Sk

Factor influencing flow regime:

* Spatial gradient in rainfall and temperature
* Lithology and geological features (i.e. limestone, sinkhole)
* Anthropic pressure (i.e. water treatment plants, water abstractions)



Background and aims @GUEE;‘:&%,,ZON

Problems: !E
* Data of land use, soil and slope not homogeneous | j\
* limited time series of streamflow due to the reduced A
investments in monitoring intermittent river
* Climate stations not well distributed in the basin
-

* Presence of several gaps in weather time series

In such a complex environment, the hydrological and water quality model set up and run may be challenging.

Aims:

e Set up SWAT model in a karst temporary Mediterranean
basin characterized by paucity of data

* Define problem-solving in simulating hydrology with a
particular attention to zero flow periods
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Morphological characteristics Canale d’Aiedda basin

Drainage area 360 km?

Main channel length (km) 29 km

Mean elevation (m a.s.l.) 131 m (a.s.l.)

Mf'ax.imum eIevat-ion (ma.s.l.) 381 m(a.s.l.) Eatrale Dikicdds Basin
Minimum elevation (m a.s.l.) 0m (a.s.l.)

Mean watershed slope (%) 4.70%

Mean slope of the main channel (%) | 0.84%
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A Weather stations
@® Gauging stations
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The Canale D'Aiedda (Puglia, Italy) is a temporary karst river basin




Study area — monitoring equipment

MDS DIPPER-PT

Components of flow gauge station

A)

Fluvial graduated auction

Water stage and temperature sensors
Sensor case (MDS DIPPER-PT)
Closing cap

USB cable

Laptop
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Study area

|:| Basin

Land Use

|:| Durum Wheat

- Forest
- Vineyard
|:| Garigue
|:| Weed
|:| Olive grove
- Orchard
|:| Pasture
|:| Rangeland

- Set aside land

- Tomato
- Urban
- Water

Main Land uses of the basin
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Methodology

The Soil and Water Assessment Tool (SWAT) considering two
different set up solution:

1. All the basin area was considered
2. The area with outcropping limestone was cut off with a mask

Digital _
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Assessment Tool
Model

(DEM)
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Methodology — data used to set up and calibrate the model @UGE"M' 2021

Assembly

Data Source Resolution

Digital Terrain Model Puglia Region (http://www.sit.puglia.it) 8x8m

Land use map Puglia Region (http://www.sit.puglia.it) 1:5000
National Agricultural Census (http://censimentoagricoltura.istat.it/index.php?id=73) —

Soil map and database Puglia Region (2001) 1:100000
JRC-ESDAC (https://esdac.jrc.ec.europa.eu/resource-type/datasets) 500 x 500 m

Point sources Apulian Water Authority (Personal communication) (W1, W2, W3)

Puglia Region (http://www.sit.puglia.it) (51, S2)

Regional Agency for Environmental Protection —
(http://www.arpa.puglia.it/web/guest/depuratori) (W1, W2, W3)

Sampling and chemical analysis of treated effluents (W2, W3)

Meteorological data  Civil Protection Service - Puglia Region (https://protezionecivile.puglia.it/)
Daily 1/1/1997 -
Regional Agency for Irrigation and Forestry Activities (http://www.agrometeopuglia.it/) 31/12/2019
National Agency for New Technologies, Energy and Sustainable Economic Development
(http://www.solaritaly.enea.it/)

Gauging station Department of Agricultural and Environmental Sciences, University of Bari Aldo Moro _
Daily 8/2017 -

12/2019
Agricultural practices Interviews with farmers and agricultural advisors (D'Ambrosio et al., 2019). —
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Ongoing results
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Infiltration and transmission losses and soil hydraulic parameters resulted the most relevant in simulating hydrology
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Ongoing results @UES;‘:&%WZON

Both simulations (1 and 2) show an asymptotic
overestimation in low flow periods when the
lowest measured values was 0.008 m3s!

Configuration 1
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Extreme low flows are affected by large uncertainty. e
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The comparison of measured and modeled flow duration
curves and the analysis of pictures of several reaches of the \

Canale d’Aiedda took in field surveys, lead to identify a “zero

flow” threshold used to rectify the simulated streamflow.
THRESHOLD



{Luw) dod

ocm SNRUNRABIYRASB

EGUSSemby 2021

e atoz/eo/ez
L stoz/eofet - etoz/gz/T
| etoz/En/e0 | et0z/B1/T
FeT0z/z0/LT
FET0Z,/Z0/LT - BT0Z/8/1
F8T0Z,/Z0/L0 - FLT0Z/62/2T
- E10z/T0/82 () L etoz/stizt
F2T0Z/T0/8T -
| 2707,/10/80 m b i10z/6/2T
I £T0Z/ZT/62 ~ F£T0Z/62/TT
F£T0Z/ZT/6T o
L stoz/fz1/60 S F£T0Z/6T/TT
i | £T0Z/TT/62 o FLTOZ/6/TT
Slm.hsmﬁqmﬁ 1 | £10Z/0€/0T
0 L etoz/ti/eo e
S L £toz/ot/os = | £T0z/0z/0T
< F£T0Z/0T/0Z ef F £T0Z/0T/0T
— F £T0Z/0T/0T
Q L 10z/50/08 - L102/0E/6
o F £10Z/60/0Z F£t0z/0z/6
" 4l £10Z/60/0T
£ F £T0Z/20/TE £ Tozforfs
£ L itoz/0/1z L etoz/1e/8
a | £10Z/80/1T | s102/12/0
"l t0z80/10 : £102/11/8
L= T T = TV T S T =1
cocdcod oo [ozfh
{(tsew)o

5°

on

ing stati

25

Canale D'Aiedda

{Luw) dod
on SNRENRBIYRAR

T S S
+ET0Z/E0/6T
+8T0Z/E0/60
+ET0Z/Z0/L2
FET0Z,/Z0/LT
F8T0Z,/Z0/L0
I 8T0Z,/T0/8Z
-

+810Z/6Z/€ —— memwﬂmw
r810z/61/¢ b stoz/etiee
Fet0z/6/e F£T0Z/ZT/6T
Fetoz/izfe — | £T02/2T/60
Latoz/it/z ) L itoz/iT/eE
Letoz/ife F £T0Z/TT/6T
Letoz/ez/T & \uﬂ. LTOZ/TT 60
» FE10Z/81/T o L £10Z/0T/0E
7 +810Z/8/T — | £10z/0T/02
L | s1oz/62/21 =} F £T0Z/0T/0T
c | rrozfst/er o | £10z/50/08
[ £ oz/6/2t F £T0Z/60/0Z
~ 1 L £Toz/E0/0T
— F£T0Z/6Z/TT £ F£TOZ/20/TE
(@) FETOZ/ET/TT £ FAT0Z/E0/1E
© - L102/6/T1 o] L 110z/R0/TT
1] F £T0Z/0E/0T = LT0Z/E0/T0
= Fitozfoz/or @mow o owm o %Mo oD
num L s10z/0T/0T °eeeeecoo e
b 210z/08/5 {iscw)o
F£T0z/02/6
FiT0z/0T/6
FeToz/1ER
Letoz/tek
Letoz/tie
— {10718
85838388 ag°
[= = R S R o Y o o o
{(tsew)o

Ongoing results

iod and in different location upstream to the gaug

ime per

evidenced that some reaches were intermittent during the year

The analysis of the pictures taken in different t



Conclusions @UEEQ:&%WZON

 The SWAT model is able to simulate daily streamflow with good performances especially
considering the configuration without outcropping limestone.

* Unsatisfactory results were obtained for when all the basin area was considered,
highlighting that SWAT needs to be further calibrated parameterizing transmission
losses and soil hydraulic properties

e Streamflow is affected by uncertainty which lead to overestimate the baseflow

* The hydrograph of calibrated model in upstream river sections does not show an
absence of flow in the dry season.

* A procedure was defined to improve the no-flow simulations. A «zero-flow» threshold
(actual no flow) was identified for each intermittent reaches through field surveys.

 The simulated streamflow time series was rectified for the dry season based on zero-
flow thresholds .
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