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CAPITANATA CASE STUDY o
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CAPITANATA SOUTH FORTORE DISTRICT

WATER SUPPLY SCHEME %aY%Yo%\

Hydrological Monitoring and Modelling
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IRRIGATION AQUEDUCT

HYDRAULIC MODEL OF PRESSURIZED NETWORK
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255 Km of Underground Pipes:

95% Concrete / Roughness [g] =10 mm
5% Steel / Roughness [g] =1 mm
Diameter: from @ 2580mm to 500mm
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MAIN TARGET:

INPACTS ON PRESSURED REDUCTION
LESS IRRIGATI
IRRIGATION ACQUEDUCT OF » 55 GATION » OF PEAK

SIM IRRIGATION STATEGY WATER NEED DISCAHRGE
Activities
T « STUDY AND ANALYSIS OF ONE OF THE ITALIAN LARGEST
PRESSURE IRRIGATION NETWORK ¢

i « A HYDRAULIC MODEL OF THE NETWORK FOR THE EVALUATION ¢

¢ OF BENEFITS FROM WATER SAVING
/@ « AN INTERACTION WITH F.E.S.T. - EW.B. HYDROLOGICAL MODEL “
£ OF POLITECNICO DI MILANO FOR THE EVALUATION OF THE

CORRECT IRRIGATION DEMAND OF PLANTATIONS




HYRAULIC MODEL OF THE NETWORK A AAT
CALIBRATION PHASE USING EPANET NN

SIMULATION: Design Flow Rate

+  USERS DEMAND 10 +500 L/S IN 124 NODES
- e, NODES ARE LINKED TO A SECOND MORE COMPLEX
® . NETWORK MANAGED BY THE CONSORTIUM

Pressure
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Initial Condition
* Full reservoirs
* lllimitate water supply

BAR

PRESSURES FROM 8 to 4 BAR




HYDRAULIC MODEL CALIBRATION %% Yo%

Hydrological Monitoring and Modelling
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CALIBRATION WITH OBSERVED DAILY
VOLUME VALUES EPANET PIPE HEADLOSS FORMULAS

LOW ERRORS DUE TO Resistance Coefficient Flow Exponent
A UNIQUE VALUE OF Formula (4) (B)
ROUGHNESS FOR ALL Hazen-Williams 4727 C1E2 gL 1.852
CONCRETE PIPES

Darcy-Weisbach 0.0252 f(e,d,q)d"L 2

Chezy-Manning 466n°d L 2

Notes: C = Hazen-Williams roughness coefficient
& = Darcy-Weisbach roughness coefficient (ft)
f = friction factor (dependent on ¢, d, and q)
n = Manning roughness coefficient
d = pipe diameter (ft)
L = pipe length (ft)
q = flow rate (cfs)




FROM SUB-DISTRICT AGGREATED DAILY VOLUME "l
TO NODES DISCHARGE

Hydraulic modeling of the irrigation network — Sub District Scale

WATER DEMAND [L/S] FOR EACH NODE
Wi ACCORDING TO PROJECT DEMAND v

INPUT
(years 1960-70)

SUB-DISTRICT
DAILY VOLUME




HYDRAULIC MODELING OF THE IRRIGATION NETWORK i
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DAYS EXCEEDING PROJECT DEMAND

20/07/2016
Nodes that exceed Project Demand Dy, . J ] Iy 201 6
140

120 e D>D_PRJ o Lun Mar Mer Gio Ven Sab Dom
100 e D<D_PRJ 26 {: JEs
L]
80 . . - ° 27 & | 8|18 | ] & HES
_ 60 OBSERVED VALUE |." ° .
= 0 T %% ° 2 11T 12 (13 | 14 15 UGl
2 ° ° ¢ °
o 20 . e s ) 18 21 22 23 24
o) o -;... . .0’00
08 e tlehe et e Sedte e ) 25 26 27 28 20 30 3
220 fo & ° ) 00 °
o Y e O
Lee o ° % o
-40 . ° .oo
-60 o

+
-80 5 A+5B 6 A+6B 12+13

18/07/2016
Nodes that exceed Project Demand Dy,
60
e D>D_PRJ °
40 * D<D_PRJ al
o o o °
° N °
7 20 OBSERVED VALUE |.°~ - .
= e oo °
- °se ‘o.0,
£ o ﬂO. . ® o0
! ¥4 oqd o .
o Yot o~ 0.....'.,: . °,
o o ® o ¢
20 o a o ° « o
A e’ o
) o ° Y e
° L)
-40 A
°

12+13

()]
>
+
N
oo,
(@)
>
+
o)
vy




450000

400000

350000

300000

250000

/DAY

M

200000

150000

100000

50000

0

IRRIGATION VOLUME AT SUB-DISTRICT SCALE i
OBSERVED VS SIM RESULTS FOR 14/07/2016 s i e Vst
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HYDRAULIC MODELING OF THE IRRIGATION NETWORK o

/ANA /AVA
RESULTS FOR SUB DISTRICT N.12 — 14/07/2016 PN
| |
Observed VS SIM results
Observed Demand at nodes SIM Demand at nodes
Demand g Demand ]
szzz is7.60Us 4. g azzzz 123.90 s -

Observed Pressure at nodes 7 SIM Pressure at nodes

60.13 m [ ~ 6125m




HYDRAULIC MODELING OF THE IRRIGATION NETWORK |\ 1\ A ¢
RESULTS FOR THE NETWORK — 14/07/2016 7NN7N/N

Hydrological Monitoring and Modelling

Observed VS SIM results

OBSERVED DEMAND - SIM DEMAND

14/07/2016
Demand differences at network nodes between observed and simulated values
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HYDRAULIC MODELING OF THE IRRIGATION NETWORK | 1 / ¢
RESULTS FOR THE NETWORK- 14/07/2016 AN

Observed VS SIM results

SIM PRESSURE - OBSERVED PRESSURE

14/07/2016
Pressure differences at network nodes between observed and simulated values
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CONCLUSIONS AAAA

« GOOD REPRODUCTION OF THE PRESSURED NETWORK THROUGH EPANET

* SIM IRRIGATION STRATEGY IMPLIES REDUCTION IN PEAK DISCHARGE AND

INCREASE NETWORK PRESSURE

- A DEEP ANALYSIS BASED ON VALUES OBSERVED ON EACH NODE MAY

GENERATE EVEN BETTER RESULTS IN TERMS OF PRESSURES

CONSIDERING THE PEAKS
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Thank you for your attention!
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